APRIL 1958 


ower Engineering 


Time to Stop Baiting Scientists 
Thermonuclear Progress in U. S. and Britain 
ATOMICS + Nuclear Development in Eastern Europe 
How the APPR Was Prepared for Start-Up 


3 New Nuclear Literature 





NBu BUS i= 
~ BORN Ww 


TRACERS...New Monthly Probe of Power Facts 
Training New Men for Power Plant Work 


7 


Common Sense as Applied to Electrical Distribution 


How About a Central Fuel Committee for EEI? 

Repairs Cut Down-Time at Con Ed 

Planning for Power Facilities at UCLA Medical Center 
System Changes Affect Parallel Pump Operations 

AIEE Winter Meeting Attracts 5000 Electrical Engineers 
Gas Pipeline Power Facilities 

Which Salt for Industrial Water Treatment? 

Metallizing Superheater Tubes 

Fractured Runner Blades Welded at Site 


oO oo oo 
Ww oo 


REGULAR DEPARTMENTS 








..and you can see here....and here, sir, 
how we've killed maintenance problems 


on our new forged steel lines. 














We stop g illing and erosion bv giving you | ever seen. Look at those pipe end 
chrome stainless steel trim with wedges duracased wrench-gripping area and lugs 
to a rugged O00) By ne hara? bonnet flanges are out ol the wre nel 
[he square and / ted bodv-bonnet joint makes time lost here! 
it easv to service the valve quicker. And it’s a These new 600-lb. OIC forged steel vals 
tighter joint, made doubly leakproof bv recessing available with either /jigh-fi 
the soft iron gasket into the body. The gasket or standard-flow ports (1100 line). Call vour OF 


Distributor, or write for specificati 


é ports | 0) line), 
can’t blow 


And you get the fastest joint make-up you’ve 


The Ohio Injector Company * Wadsworth, Ohio 
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ALL IN A DAY’S WORK AT Cettaburgh Cfo 


Fabricated section in foreground 
is austenitic steel piping—the first 
fabricated for the world's first 
big atomic-power central station. 
Other components of this system 
are shown at the right. 


This piping is a record maker—being the first ever made for 
a big atomic-power plant—the Duquesne Light Shippingport 
station. This job, while challenging, was facilitated by 
employing the techniques which we had previously devel- 
oped for fabricating austenitic steel piping for central 
stations Operating at steam temperatures of 1050°F. and 
higher, as well as for the Nautilus. In fact, Pittsburgh 
Piping was among the first to fabricate stainless steel 
5 piping—for the process industries, in 1927. And, we 
FREE TECHNICAL BULLETIN a - pioneered the use of stainless steel piping materials 
ON PIPING MATERIALS : in the power field. We have the experience and the 
‘ a facilities—use them on your high temperature, high 
This bulletin reports an intensive investiga- / pressure piping jobs. 
tion into the problem of main steam piping 
materials and gives data on the stress rup- 
ture characteristics of Types 316 and 347 
stainless steel piping adjacent to welded 


joints, * a 
a a, -— Promoting Progress IN POWER AND PROCESS PIPING 
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NEWS RELEASE 


Union Tank © 


May we call this Announcement 
to your attention... 


As a practical matter, these combined assets make available to you 
the largest resources in our industry committed to an intensive program 
of chemical research and engineering development. This program will 
continue, on an expanded scale, to be a fundamental part of the 
Graver Water Conditioning Co. policy in developing creatively engineered equipment 
designs and products for the Utility, Industrial Power and Nuclear Industries. 
For the past 50 years, our belief in research and development has been instrumental 
in pioneering the products that assure the ultra-pure feedwater and 
condensate required for the progressive evolution of higher pressure steam generators. 
We believe that continued progress of our industry can only be accomplished 
through dedicated chemical and engineering research. Extensive 
laboratory and pilot plant studies are just two of the many phases 


of activity in our program of continued service to you. 
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© TOOL ENGINEERS, members 
of ASTE, will have their annual 
meeting in Philadelphia Conven- 
tion Center, May 1-8. Nearly 500 
industrial exhibits will be on view, 
showing the latest in production 
equipment, machines, machine 
tools, accessories, processes, serv- 
ices and aids. Tooling for Compe- 
tition is the theme for both show 
and conference. Two special sym- 
posia will be offered, one on Nu- 
merical Control, the other on Tool- 
ing for Metal Powder Parts. There 
will also be a Metal-Cutting Review 
seminar. 

ASTE has expanded its Interna- 
tional Education Awards program 
to include 22 scholarships for en- 
gineering students interested in 
pursuing tool and production en- 
gineering as a profession. The 
40,000-member Society annually 
sponsors a $7000 scholarship pro- 
gram for college and university 
students. This year a $5000 award 
program will be initiated for tech- 
nical institute and two-year junior 
college students. 


© STEAM ROARING right out of 
the ground is being harnessed as New 
Zealand's newest source of electric 
power. This geothermal steam exists 
at high pressures under the crust of 
earth in the volcanic belt of the 
North Island and manifests itself in 
numerous steam vents and semi-active 


volcanoes. A project is now under 


way at Waitrakei to harness this 
force to drive generators 

This project is designed to provide 
New Zealand with 69,000 kw of 
20,000 kw being 


Today there are 


power initially, 
scheduled for June 
more than 40 bores in the Wairakei 
area, going down to depths of from 
500 to 3000 feet, which roar into the 
atmosphere the equivalent of 50,000 
to 60,000 kw. The deafening noise of 
the bores is silenced by a series of 
concrete pipes of increasing dimen 
sion attached to the bore outlet 
Pressures at the head vary between 
70 and 200 psi when discharging 
steam, and bores of up to 8-in. diam 


are used. Tests have not shown any 


evidence yet of changes in the steam 
quantity or quality, and it seems that 
the power sources are dependable 

There have of course been technical 
difficulties. As the steam coming 
from the bores contains large quan- 
tities of water, special equipment 
has had to be designed to provide 
dry, pure steam to the turbine gen 
erators 

Estimates thus fat 


steam in New Zealand indicate 


of geothermal 


a total 
250.000 kw 


power potential of about 


€ IMPORTANT DATA on physi- 
ological effects of thermal exposure 
are given in a recent set of four 
papers from ASME’s semi-annual 
meeting at San Francisco last year. 
These papers, with their numbers, 
are as follows: 

Heat Transfer and Safe Exposure 
Time for Man in Extreme Thermal 
Environment, by Konrad Buettner 
(57-SA-20); Histologic Studies of 
Some Reactions of Skin to Radiant 
Thermal Energy, by J. R. Hinshaw 
(57-SA-21); Measurement of the 
Heating of the Skin During Ex- 
posure to Infrared Radiation, by 
E. Hendler, R. Crosbie and J. D. 
Hardy (57-SA-33); Body Cooling 
and Hand Cooling, by J. P. Meehan 
and H. I. Jacobs (57-SA-34). 


@© RESOURCES FOR THE Fl 
TURE, a 
1957, is available from the organiza 
tion of that mame, at 1145 Nine 
teenth St, NW, Washington 6, D. ¢ 

Established in 1952 under the wing 


90-page report covering 


of the Ford Foundation, Resources 
for the Future, Inc, works to advance 
the development, conservation, and 
use of natural resources, primarily in 
the United States, through programs 
of research and education. Chairman 
is Horace M. Albright 


Reuben G. Gustavson 


Director 1s 


The present report includes chap 
ters on water resources, energy and 
mineral resources, land use and man 
agement, regional studies, resources 
and national growth, resources edu 


cation 





© FRANKLIN C. MAcKRELL, 
vice president of Stone & Webster 
Engineering Corp and district man- 
ager of the company’s Chicago 
office, has been elected a director. 
Stone & Webster recently com- 
pleted the design work on a 275,- 
000-kw power station extension 
for Commonwealth Edison Co in 
the Chicago area. 

MacKrell was first with Stone & 
Webster from 1922 to 1924, as an 
engineer in the structural division. 
In 1940 he rejoined the company 
as district manager in Washington, 
and was made manager of pur- 
chases in Boston in 1947, vice pres- 
ident in 1949. He has been district 
manager in Chicago since 1955. 
MacKrell is a member of the Asso- 
ciation of Management Engineers 
and a member of the executive coun- 
cil of the American Society of Naval 
Engineers. 


© HIGHEST ELEVATOR in the 
whole West, just about, is being in- 
stalled by Otis Elevator Co. This one 
is miles from city skyscrapers, deep 
California's Sierra 
It’s part of the 


in a canyon in 
Nevada mountains 
Haas Powerhouse installation of Pa- 
cific Gas & Electric Co, which is 
the country’s first large-scale under- 
ground hydroelectric plant 

Otis’ elevator will be the equiva 
lent in height to one in a 40-story 
building, but it will have only ten 
stops, and, contrary to usual practice, 
the first trip will be down, 500 feet 
inside the mountain, the return trip 
being up. The two generating units 
of the Haas plant will produce 
128,000 kw 


© 1687 REASONS WHY it pays 
American industry to invest more in 
American Standards are outlined in 
a new booklet just published by the 
American Standards Association. 
The 1687 reasons are the 1687 
American Standards approved by 
ASA in almost every field of the 
American economy. Other points: 
without American Standards codes, 
electrical¥products would not have 
the national free market that has 
made possible their mass produc- 
tion, mass distribution, low cost, 
and high quality; it would cost an 
individual, company thousands of 
dollars to develop two standards 
whichit can buy from ASA for $4.50. 


Do IT YOURSELF 

Yeu wacxep iT / 
MAM TENAMCE 
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© MEETINGS THIS MONTH: 
American Welding Society's an- 
nual conference and exposition, at 
Kiel Auditorium and Hotel Statler 
in St. Louis, April 14-18. In Chi- 
cago at the same time, April 14-17, 
the Design Engineering Show will 
be presented at the International 
Amphitheatre. Concurrently with 
this show, ASME will conduct a 
design engineering conference. 


Western Re- 
Blower 


© JOHN F. TOBIN, 
gional Manager, American 
Division of American-Standard, Chi- 
cago, will deliver an address on 
Selection and Application of Fans on 
May 5, 1958, in Minneapolis, before 
a meeting of the Minnesota Chapter 
of the American Society of Heating 
Air Conditioning Engineers. His 
be based on technical 


and 
address will 
fan data he presented under that same 
title in a series of four articles in 
Power ENGINEERING in the January, 
March, May and September, 1954, 
issues. They were each 2-page articles 
and Mr. Tobin packed more specific 
technical data into them than you 
will find in many longer articles and 
books. He will have reprints of the 


articles available at the meeting 


© MOVE-UPS came the other day 
for three top executives at Dayton 
Power and Light Co. Frank M. Tait 
was named honorary chairman of 
the board. Kenneth C. Long be- 
came chairman of the board. James 
M. Stuart was named president and 
general manager. Stuart started 
with the company as a co-op student 
from the University of Cincinnati 
in 1923. 


July, 1959 


© TVA has begun preliminary site 
work at the Widows Creek Steam 
Plant Alabama, for 
the construction of a $00,000-kw 
generating plant. This huge unit was 
authorized by TVA's board of direc 
last fall force at the 
project 1s expected to be 550 
by July, to reach a peak of 1200 by 
Hendon R 


pre yyect Manager 


in northeastern 


tors Labor 


about 


Johnston its 


© WORLD WITHOUT LIMIT 
for the would-be electrical engineer 
~is well presented in a new book- 
let published by AIEE, 33 W 39th 
St, New York 18, N. Y. Titled The 
Indispensable Man, this attractive 
publication is addressed to the high 
school student who has strong lean- 
ings to science and mathematics, 


and gives guidance on how to ap- 
proach a career in electrical en- 


gineering. 


© RUSSIAN technical journal, the 
bi-monthly Journal of Applied Mat/ 
ematics and Mechanics usually known 
in Russia as PMM 
translated into English on a regular 
basis by ASME. Project will be fi 
nanced by a $35,000 grant from the 
National Foundation. Pub 
lication begins with the first 1958 


will soon be 


Science 
issue, and George Herrmann of Co 
lumbia University will serve as edi 
tor of the 
Copies will be sold on a subscrip 
an annual rate of $35 
ASME members 
get a 20 per cent discount rate 
Order from ASME, 29 W 39 St, 
New York 18, N. ¥ 


translated magazine 
tion basis at 


for the six issues 


© UNDERSTANDING ECO- 
NOMICS is something everybody 
wishes he had more of, these days. 
So news of Edison Electric Insti- 
tute’s employee course on economic 
fundamentals is appealing. The In- 
stitute’s course is called The Amer- 
ican Economic System and is de- 
signed to be given as a six-month 
program by company conference 
leaders in one-hour-a-month classes 
for employee groups. Teaching 
tools used include colored film- 
strip, demonstration materials, 
leader’s manual, and an illustrated 
96-page book written by Edwin 
Vennard and Robb M. Wins- 
borough. 








Con Edir»com reorders 


Phe three De Laval Oppeller Pumps, shown 
in the photograph, do a dependable job of 
handling boiler feedwater at the East River 
Station of the Consolidated Edison Co. of 
New York. These three-stage pumps, with 
double-suction in the first stage, have a 
capacity of 2,000 gpm and operate at a dis- 
charge pressure of 620 psig. As prool of 
their reliable performance, Con Edison has 
ordered two identical units for the expansion 
of this station plus similar pumps for their 


Indian Point nuclear generating station. 


] 


Excellent for medium pressure and temper- 










DE LAVAL 


BOILER FEED PUMPS 


ature service, De Laval Oppeller Pumps are 
designed with opposed impellers that balance 
axial thrust. Standard design features in- 
clude sleeve bearings and labyrinth wearing 
rings which assure long economical service. 

For high pressure, high temperature boilet 
feed service, De Laval offers the barrel-ty pe 
pump... a single-suction, radially split dia 
phragm type multi-stage pumping unit inside 
a forged steel barrel. 


For more data on these dependable 
pumps, write for Catalogs 1502 and 1506 


Boiler Feed Pumps 
LAVAL STEAM TURBINE COMPANY 
816 Nottingham Wav, Trenton 2, New Jersey 


> OUR JANUARY ISSUE, with its 
special section reviewing world power 
developments, draws this comment 
from Gerson Chanin, chief sanitary 
chemist with East Bay Municipal 
Utility District, Oakland, Cal.: 


I should like to compliment you, 
especially, for the very excellent ma- 
terial presented in the January issue, 
which was, in my opinion, even bet- 
ter than the usually fine job that 
you do. 


>» HOLLOW FLAGPOLE used for 
the dispersion of digester gas from a 
sewage disposal plant was described 
in POWER ENGINEERING in April, 
1957. This description has stimulated 
Roy R. Robinson, city manager of 
Kinston, N. C., to share with us this 
interesting account of wastes disposal 
and water supply in Charlevoix, 
Mich. Robinson writes: 
This {hollow flagpole] design fea- 
ture was used a long time ago, in a 
plant built in 1935 and located in the 
heart of a small town. It has occurred 
to me and undoubtedly to others, 
that engineers, in their desire to pro- 
the latest in modern design, 
sometimes neglect what has 
done in the past 
This sewage plant of which I speak 
was designed for and constructed in 
the resort city of Charlevoix, Mich., 
which is located on the shore of Lake 
Michigan about 50 miles below the 
Straits of Mackinac. The city is 
unique in having Round Lake in the 
center of the corporate limit and 
connected with Lake Michigan on 
one side and Lake Charlevoix on the 
other. Round Lake is used as a 
marina and has extensive boat yards. 
Prior to the construction of the 
sewage disposal plant, all of the city’s 
waste was discharged to Round Lake 
and the flow of water between the two 
large lakes was depended on for dis- 
persal. The State sanitation com- 
mission issued a cease and desist or- 
der in 1933 but construction was not 
started until 1935 when statutory 
authority was given for the issuance 
of revenue bonds. The revenue from 
the sale of the bonds, plus a PWA 
grant, financed the construction. 
This plant was designed by Greeley 
and Hansen of Chicago, and has a 
capacity of a half million gallons per 
day, four-hour detention period. The 
space above the settling tanks was 
utilized for the office, laboratory, 
chlorine room and screen room with 
the digester connected by a garage 
and shop. Digested sludge is hauled 
away by a tank truck to a drying 


duce 
been 


area outside the city. Plant is located 
on the shore of Round Lake in a park 
in the center of the business district 
and about 200 ft from the main 
street. The louver-topped, hollow 
flagpole is the digester vent. Gas 
with oil is used for heating in winter. 

Const™iction of this plant must 
have been a considerable undertaking 
and certainly was accomplished in an 
excellent manner. The settling tanks 
were dewatered in 1955 for the re- 
placement of some flights, and there 
was no sign of settling or leakage. An 
interesting letter was received in 
April, 1955 from William E. Stanley, 
Professor of Sanitary Engineering at 
Massachusetts Institute of Technol- 
ogy, in which he stated that he had 
the plant while working 
with the consultants, and that he 
wished to know the condition and 
operating results. J. C. Marshall has 
operated the plant from the start-up, 
and it is due to his meticulous house- 
keeping that the plant looks so good 
today and has operated so well. 

Also in Charlevoix is an interesting 
water supply system designed about 
1922 by the firm of Shoecraft, Drury 
and McNamee of Ann Arbor, Mich. 
This plant was built on the shore of 
Lake Michigan and utilized two con- 


designed 


Sentien decsaoed 


1. Sewage disposal plant in Char- 
levoix. Flagpole is the digester vent 


Fig. 


Fig. 2. Round Lake, in center of city, 
connects Lakes Michigan, Charlevoix 


crete collection galleries roofed over 

with redwood plank leading into a 

circular well. The galleries are about 

20 ft under the beach elevation and 

form a natural sand filter. The supply 

seems unlimited and is of good qual- 
ity. As can be seen, this far outdates 
the Ranney System, which it some- 
what resembles. This idea was used 
in recent years when a city diverted 

the flow of a river and constructed a 

gallery in the stream bed for water 

collection, afterwards turning the 
flow back to the original. 

No doubt many such unusual de- 
signs have been used and it is unfor- 
tunate that they are not available for 
study. The designing firms would 
have them, of course, but such in- 
formation could be more widely dis- 
seminated. The ideas and practices 
used in construction are probably 
lost forever. 

In commenting on the whole prob- 
lem of water supply and wastes dis- 
posal, Robinson points out that there 
is a tremendous job ahead for engi- 
neers. Industrial processes are taking 
more water and creating more toxic 
wastes, and these problems compli- 
cate plant location as well as opera- 
tion of existing plants. He continues: 

It is not difficult to envision a 
closed cycle where sewage effluent is 
introduced back into plant process. 
In our dryer areas the waste of mil- 
lions of gallons of sewage effluent is a 
little alarming. When water is taken 
from a supply source, then treated, 
softened, demineralized and used for 
a domestic supply, then wasted back 
to a stream, it would seem only sensi- 
ble to think that this water could be 
treated in sewage plant and reused 
for industrial process; or, for that 
matter, for potable supply. It is pure 
from a complete treatment plant. 

Some use along these lines has 
been accomplished, but a lot more 
study is indicated. Too few people 
realize that water is one of our most 
important resources, and take it for 
granted until the well runs dry. 
Larger plants seem to study the prob- 
lem, but the small operator is too 
busy with more pressing problems 


> HOSPITAL ENGINEERS are a 
group all their own in the complex 
of interests that makes up the Amer- 
ican Hospital Association, with head- 
quarters at 18 E Division St, Chi- 
cago. F. O. Howard, chief of main- 
tenance of Fairview State Hospital 
in Costa Mesa, Calif., asks for in- 
formation on AHA’s Council on 
Hospital Planning and Plant Opera- 
tion. We looked into the situation, 
find that this group is composed of 
hospital engineers who are members 
of the Personal Membership Dept 
for Hospital Engineers. One of the 
services is a Hospital Engineers’ 
Newsletter. Man to contact is G. A. 
Weidemier, at the address above. 
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,And for extreme pressure and temperature 
there is a heavy duty Armstrong” 


E 


Reproduction of Armstrong 
Trap advertisement which 
appeared in power 
magazines in 1924. 
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, rong Steam ‘rap 


Armstrong steam traps have grown up with the 
increase in steam pressure that started right after 
World War I. Forged carbon steel bodies made 
their debut in 1929 with carbon moly and chrome 


moly steels following as pressures went up. 


The traps listed below have forged carbon steel 
bodies and caps for service to 600 psig, 750F.; 
carbon moly or chrome moly to 900 psig, 900F.; 
chrome moly to 2500 psig and temperatures above 
900. Valves and seats heat treated chrome steel or 
Stellite. Other working parts are 18-8 stainless 
except the bucket weight. 


COMPLETE DATA in 44 page CATALOG J, free 
on request. Call your local Armstrong Factory 
Representative or write: 


ARMSTRONG MACHINE WORKS No. 515 Armstrong flanged trap at central station 


A 2 ee River: 
8105 Maple St., Three Rivers, Michigan dependable protection of superheated steam lines 


G 
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SCREWED, SOCKET WELD AND FLANGED CONNECTIONS 


ae 
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| ; a Sy 4 
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Pm we I } ‘ ANWR 

‘Lid EEN» a =! “a ~ SVS, 
Screwed “’" to 2° — Socket weld 42" to 2° Flanged connections ‘ socket weld No. 615 socket weld 
os couree r o2° Ronged I’ or 16 or fi 1’ or 1%"— 


pressures to 900 Ibs. pressures to 900 Ibs. —"”A" to2 
pressures to 900 Ibs. pressures to 1500 Ibs. pressures to 2500 Ibs. 
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new savings 


for expansion joint users... 


YARWAY TYPE W GUN-PAKT 


Cross-section of Gun-Pakt feature. To 

add packing, just add a plug and 

turn the plunger. Note non-return packing 
slots at bottom of cylinder. 


PACKING PACKING SLOTS 


POWER ENGINEERING 








The Yarway Type W Gun-Pakt Expansion 
Joint has an improved one-piece design of body 
and gland and improved method of packing 
that provide new maintenance economies and 
greater operating efficiency. 


Bolted joint between body and gland is elimi- 
nated; the steel body includes gland and guide. 
Shorter face-to-face dimensions are possible. 
Improved angle of packing guns makes them 
more accessible and permits injection of the 
special plastic packing directly into packing space. 


> 


The famous Yarway Gun-Pakt feature permits 
addition of packing under full steam pressure. No 
need for costly shutdowns to repack. 


Sizes 114” to 30%’, pressures 150, 300, 400 psi. 
Single or double types, flanged or welding ends. 

For full description, write for new Yarway 
Bulletin EJ-1916. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


TYPICAL GUN-PAKT EXPANSION JOINT USERS 


PUBLIC SERVICE & MUNICIPAL 


Detroit Edison Co. 

Georgia Power Company 

New England Gas & Electric Corp. 
Pacific Gas and Electric Co. 
Philadelphia Electric Co. 

Rochester (N.Y.) Gas & Electric Co. 
Toledo Edison Co. 

Wisconsin Electric Power & Light Co. 


INSTITUTIONS & GOV'T BLDGS. 


Boston State Hospital 

Central Heating Plant, Washington 
Massachusetts Institute of Technology Ford Motor Co. 
McGill University 

Ohio State University 
University of Chicago 
University of Kansas 
University of North Carolina 


INDUSTRIAL PLANTS 


Carbide & Carbon Chem. Corp. 
Dow Chemical Corp. 


General Electric Company 

General Motors Corp. (Buick Div.) 
Procter & Gamble Co. 

Socony Vacuum Co. 

Union Bag & Paper Co. 


..& Good way to Apelify expansion Jot 
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On the line for eight years at Commonwealth Edison Company’s Joliet 
B&W Cyclone Furnace Boilers produce 1,200,000 pounds of 


steam per hour. 
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New Cyclone Furnace unit under construc- 
tion for Joliet Station will generate 2,200,000 
pounds of steam per hour. It will burn highly 
volatile Central Illinois coal with a high ash 
content and low ash-fusion temperature. 





Proof in Action Means 
Continued Acceptance 
for BsW Cyclone Furnaces 


ON-LINE UNITS PROVIDE MODERN MEANS OF 
BURNING FUEL ECONOMICALLY 


In installation after installation, the efficiency, 
economy and simple operation of B&W Cy- 
clone Furnaces have led to continued acceptance. 
At the Commonwealth Edison Company, where 
the first Cyclone Furnace was installed in 1944, 
14 additional units are in operation with still 
another on order. And at Wisconsin Power and 
Light Company’s Edgewater Station, a Cyclone- 


Fired Boiler achieved such an outstanding rec- 
ord that B&W Cyclone Furnaces were also spe- 
cified for that Company’s Rock River and Nel- 
son Dewey Stations. 

The B&W Cyclone Furnace simplifies the en- 
tire process of coal preparation, combustion, ash 
handling and ash segregaton. Its cost-saving 
quality contributes to lower fuel costs and re- 
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—— — New unit for Wisconsin Power and Light’s 
Nelson Dewey Station will use a B&W 
Cyclone Furnace to fire boiler producing 
700,000 pounds of steam per hour. 


Rock River Station of Wisconsin Power and Light Company. Six B&W 
Cyclone Furnaces fire 2 B&W Boilers to produce 1,050,000 pounds of 
steam per hour. 


PURCHASERS OF 
THE B&W CYCLONE FURNACE 
Number of 

FOR CENTRAL POWER Cyclone Furnace 
STATIONS Boilers 
Atlantic City Electric Co 
iltimore Gas & Electric Co. 
hilena de Electricidad 
olumbus & Southern Ohio Electric Co. 
( onwealth Edison Co. 


duced maintenance as well as increased opera- : 
tional simplicity, flexibility and safety. Recog- ( 
ng ; ‘ ( 
nition of these facts is attested by the 77 Cyclone Piaces Canine tne 
(Nebraska) 


Furnace Boilers now either in service or under Detroit Edison Co 
construction throughout the country. Indiana & Michigan Electric Co 
. Jersey Central Power & Light Co. 


Many other modern advances in combustion Memphis Light, Gas & Water Division 
1 hiet biol - Middle South Utilities, Inc. 
anc ig 1-pressure, ig -temperature steam gen- Missouri Public Service Company 
Mon ngahe la Power Co 


eration are also available through B&W. They since adie Hodis Gennten 

merit examination in connection with your next Ohio eee F; 0. 

‘ ; "2 . a ‘ Ohio Power Co ; 

installation. Write for further information to Public Service Co., of New Hampshire 
Tampa Electric Co. 


The Babcock & Wilcox Company, Boiler Divi- United Illuminating Co. 


sion, 161 East 42nd Street, New York 17, N. Y. Wisconsin Power & Light Co 
FOR INDUSTRIAL INSTALLATIONS 


American Cyanamid Co. 

American Enka Corp. 

Clinton Corn Processing Co., 
Division of Standard Brands 

Columbia Southern Chemical Co 

Consolidated Water Power & Paper Co 

Dow Chemical Co 

Eastman Kodak Co. 

Greenwood Mills 

International Paper Co. 


BABCO CH National Container Corp., of Wisconsin 
} Rhinelander Paper Co 
St. Croix Paper Co. 
Thilmany Pulp & Paper Co. 
West Virginia Pulp & Paper Co > 
BOILER 
DIVISION Total 77 
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MR. EDWARD ACKERMAN 
THE MANHATTAN SHIRT CO 
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‘Ss Fusetron dual-element fuses 


protected 150 motors against 
burnout when a hurricane 


single phased our primary line 


MR. EDWARD ACKERMAN 
CHIEF ELECTRICIAN-THE MANHATTAN SHIRT CO. 
PATERSON, NEW JERSEY 


DO\A p 
POUVVCER C ( 





Vr. rechkerman continues... 


“One afternoon a hurricane struck and single phased the 


line feeding our plant. 


“‘At the time, all 150 of our sewing machines were in opera- 
tion. No one suspected the motors were running single phase. 
Our first warning came when the rnachines started shutting down 
through the plant as Fusetron fuses began blowing to protect 


the motors. 


“T had no idea in what condition we would find the motors. 
It was certainly a relief when we checked and did not find one 
damaged sewing machine motor. Around 300 Fusetron fuses had 


blown to protect them. 


“You can imagine how costly it would have been to repair 


or replace these '5 hp., 3 phase, 220 volt motors — and our 
plant would have been out of business while this work was being 
done. So we think we paid a very small price when our only ex- 


pense was replacing the 3-2/10 ampere Fusetron fuses. 


“Since this experience, our seven other plants have been 
informed of the above incident, and it has been suggested to 
them, that they protect all sewing machine motors with Fusetron 
dual-element fuses.” 


tions — ordinary fuses and circuit 
breakers protect only against short- 
Fusetron dual- 


10 point 


Why Fusetron fuses provide 
safest, simplest way to 
prevent damage from single 
phasing. 
When single 
current in the remaining phase in- 
creases about 100 Theoretically 
in efficiency and 


circuits but 


element fuses provide 
° ) Cc 
phasing occurs, the protection. 





FOR LOADS ABOVE 600 AMPS. — 
USE BUSS HI-CAP FUSES TO COORDI- 


73 but change 


power factor makes it about 100 


This 100°; overload on Fusetron 


fuses of motor-running protection 
size opens them and shuts down the 


motor 

Such 
against motor burnouts from single 
been 


dependable protection 


phasing has never before 


available. 


You too, can get maximum 
electrical protection and save 
money by installing 
Fusetron dual-element fuses 
throughout the plant 

With 
mercial and 


rare exceptions on com- 


industrial installa- 


NATE YOUR ELECTRICAL CIRCUITS. 


On 600 volts or less, BUSS Hi-Cap fuses 
have interrupting capacity sufficient to 
handle any fault current regardless of 
system growth 


They can be coordinated with Fusetron 
fuses on feeder and branch circuits to limit 
fault outages to circuits of origin. 





FOR MORE INFORMATION ASK FOR 
BULLETIN FIS ON FUSETRON DUAL- 
ELEMENT FUSES — BULLETIN HCS ON 
BUSS HI-CAP FUSES. 


BUSSMANN MFG. DIVISION 
McGraw-Edison Co 
University aot Jefferson, St. Lovis 7, Mo. 


Play Safe! install FUSETRON dual-element FUSES and 
BUSS Hi-Cap FUSES throughout entire Electrical System! 
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At Ohio Edison's 


FOUR W STEAM GENERATORS 





ryyo keep ahead of the large-scale industrial 

poi in central and northeastern 
Ohio, the Ohio Edison Company is em- 
barked on a series of additions and expan- 
sions in its generating capacity. One of 
these is the new Stratton Station which is 
now under construction at Stratton, Ohio, 
on the Ohio River. When completed in 1961, 
this will be the largest steam plant in the 
Ohio Edison system. 

When ground was broken for the Stratton 
plant in May, 1956, two steam-electric gen- 
erating units, each with a capacity of 170,- 
000 kw, were scheduled for installation. As 
more and more customers announced fur- 
ther plans for expansion, the contemplated 
plant size was doubled to include four such 
units, with a total generating capacity of 
680,000 kilowatts. 

Pouring of concrete for the plant building 
commenced a year ago, with steel erection 
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Largest Plant, 
will deliver 


New Stratton Station, now under construction, 
will have capacity of 680,000 kw by 1961 — 

with four 170,000 kw units, each served by a 
FW 1,250,000 lb/hr Reheat Steam Generator 





beginning last August. The first turbo- 
generating unit is scheduled to go into serv- 
ice late this year — the second next year, the 
third in 1960 and the fourth in 1961. 

Steam for all units at Stratton Station will 
be supplied by four Foster Wheeler reheat 
steam generators with a combined capacity 
of five million pounds per hour. Each of 
these FW boilers will have a normal capac- 
ity of 1,250,000 lb/hr at a pressure of 2450 
psig (2700 psig design) and a temperature 
of 1050 F at the superheater outlet. The re- 
heat flow will be 1,040,000 lb of steam per 
hour at 430 psig and 1000 F. 

With more than a half-century of experi- 
ence in steam generation — and the finest 
modern manufacturing facilities in three 
large plants — Foster Wheeler welcomes the 
opportunity to quote on your requirements. 
Foster Wheeler Corporation, 666 Fifth Ave- 
nue, New York 19, N. Y. 








Architect's conception of the completed Stratton 
Station plant of Ohio Edison. Ground was broken for 
the plant in May, 1956. When the last of four units is 
installed at Stratton Station in 1961, it will have the 
largest capacity in the Ohio Edison system 


Cross section of reheat steam generator for Ohio 
Edison's Stratton Station. Four of these units have 
been ordered for the 680,000-kw plant. Each unit will 
supply 1,250,000 Ib of steam per hour at 2450 Ib/sq 
in. pressure, 1050 F primary steam temperature and 
1000 F reheat temperature 
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Sleeves supported on 
habs. Meta! end ring 
is dust and moisture 
resistant and wear 
proof. No perishable 
non-metailic ele 
ment is involved 


\ ex 





Positive lubrication — 

Fast’s design assures 
ntinuous film of lubr 
mnt on load 

surfaces. Lubric 

protected from p 

by exclusive end ring 

Jesign. Lube plugs in 

sleeve flanges afford 

convenient access 











Unique centering 

of sleeves 

N rank action 
vibration is possible 
because end rings 
are positively pos 
troned on transve 
enter line of hut 
spline face 





Fast’s Model B coupling reduces downtime 
and upkeep for light-to-medium drives 


Mechanical flexibility eliminates costly shutdowns 
and expensive shaft replacements. But 
one of many cost-saving features. 

Now you can profit from the durability and 


economy of famous Fast’s couplings in a smaller 


and lower-cost version 
shafts }2” to 3!%” in diameter. 


The Model B coupling gives you the same fea- 
tures that have made Fast’s the world’s leading 


Engineered Products 
Sold with Service 


available 


it’s only 


lower maintenance 


in 5 sizes for available. 


Write today for more details to KOPPERS COoM- 
PANY, INC., Fast’s Coupling Dept., 3704 Scott 
Street, Baltimore 3, Md. 


THE ORIGINAL 
2 


v'|| PASTS 
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coupling for over 35 years. You get the 
trouble-free performance, longer service life and 
costs. You also get prompt 
delivery because stocks are on hand to meet prac- 


tically every need. Free engineering service is also 








ALLIS-CHALMERS 
DEAERATORS 





Looking for more 
mee hie ae koe effective deaeration ? 


with continuous oxygen analyzer 


in test setup 


@ If so — you'll be interested in the continuing re- 
search program at Allis-Chalmers to evaluate all 
factors in the design of deaerators. 

This program includes the use of a specially built 
pilot deaerator with automatic oxygen analyzer and 
recorder. Operating factors and deaerating compart- 
ment design can be varied to study length of spilling 
edge of trays, heating area and method of flow. Re- 
sults obtained with this setup are quickly translated 
into deaerators designed for optimum performance. 

In addition to this continuous testing, metallurg- 
ical research is being done to select the most suit- 

Sistas teteedien a an able materials. 

ane in southern Over 30 years’ experience in the field of power 
plant water conditioning, and over 75 years’ experi- 
ence in the field of steam power plant equipment 
including deaerating-type condensers, provide fur- 
Heating and a : ther valuable background. No other manufacturer 

ee ae Tene eS ; so completely insures deaerator performance. 
, For further information contact your nearby A-C 
Decerating tray zone i office or write for Bulletin 28B8853, Allis-Chalmers, 

Power Equipment Division, Milwaukee 1, Wis. 


Overflow 


Cross section of tray-type deaer 
ator shows water and steam flow. 


Pump suction outlet 


ALLIS-CHALMERS 
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Custom Features, 
Standard Sizes, 
Advanced Design 














DOUBLE WALL, PRESSURE-TIGHT CASING. The latest development in casing 
construction for pressure firing of boilers in the size class of the VU-55, this 
casing is designed to assure life-time tightness with minimum heat loss. Pressure 
firing permits the elimination of an induced draft fan with its attendant operat- 
ing and maintenance costs. Construction consists of tangent tubes backed up 
successively by welded steel panels, 4 inches of high quality insulating mate- 
rial and an outer steel-casing formed as shown to provide adequately for 
expansion and assure ample strength. Low heat loss and the tightness required 
for pressure firing are assured by this double-wall construction. 


— 


HIGH STEAM QUALITY. 
Equipped with a large 
(60-in.) steam drum, the 
VU-55 has generous water 
capacity and steam reservoir 
space. C-E drum internals 
assure high quality steam at 
all ratings. 


TANGENT FURNACE 
TUBES. The VU-55’s furnace 
tube arrangement provides 
complete heat-absorbing, 
water-cooled protection on 
all furnace walls. Furnace 
maintenance is minimized, 
refractory expense is elimi- 
eh -teMMal-telMeleliols sli elaMcel =; 
per sq. ft. are higher. 


3 


+ a 


STREAMLINED EXTE- 
RIOR. The over-all 
appearance of the 
VU-55 reflects the 
efforts of its designers 
to achieve a com- 
pletely unobstructed 
casing, while retaining 
adequate access wher- 
ever required and 
every facility for 
convenient opera- 
tion. There are no 
outside downcomer 
tubes, and the ducts 
from air heater to 
burners are beneath 
the furnace floor. 


TANGENTIAL FIRING. More than 20 years of application experience 
have established the exceptional advantages of tangential firing. About 


90 percent of Combustion’s large utility installations use this advanced 
method of firing. Flame streams. from the four burners impinge upon one 
another at high velocity, as shown, creating a turbulence unattainable by 
any other method of firing. The result is rapid and complete combustion. As 
alse lolita) oligo MY) ohozelae ME ial) oZ 1 Mell Mi ailela-Mal-tolilile Mitlace(a:t emer titialire 
a high rate of heat absorption. 


The VU-55, newest of the C-E line of Vertical 
Unit Boilers, represents the closest approach to 
central station performance yet achieved in 
standardized boilers in its capacity range. 

Its design combines a number of time-tested 
and service-proved features, such as Tangential 
Burners, double wall, pressure-tight casing, and 
tangent furnace tubes. In addition, this bottom- 
supported unit requires no outside supporting 
steel, is economical of space and streamlined in 
appearance. 

It is available in 5 sizes for capacities from 
50,000 to 120,000 Ib per hour. It is designed for 
3 pressure ranges (250, 500 and 750 psi) and 
can be equipped with a superheater to provide 
temperatures up to 750 F. Either a tubular or a 
regenerative air heater is available. 


The VU-55 Boiler is symmetrical in design, 
performs efficiently over a wide range of output, 
and is easy to operate and maintain. 

It is, in fact, the boiler with the custom fea- 
tures and the advanced design. 


Combustion Engineering Building 

200 Madison Avenue, New York 16, N. Y 

Canada: Combustion Engineering-Superheater Ltd 

all types of steam generating, fuel burning and related equipment; nuclear 


reactors; paper mill equipment; pulverizers; flash drying systems; pres- 
sure vessels; soil pipe. 


For more data circle 511 on Post Card 








POWER ENGINEERING 


















Modern facilities, modern products, 
modern fuel—you'll find all three at the 
new Northlake, IIL, plant of Automatic 
Electric Co., manufacturing subsidiary of 


General Telephone. The power house of 


this communications equipment plant 
designed and built by The Austin Com- 
pany of Cleveland) is as modern and effi- 
cient as the manufacturing process itself. 
The plant required large quantities of 
economically and reliably produced steam 
for process work and heating. The fuel 
selected was coal, because of coal’s 
economy and abundant supply. As a 
result, today Automatic Electric enjoys 
dependable, low-cost steam. 


Facts you should know about coal 
You'll find that bituminous coal is not 
only the lowest-cost fuel in most indus- 
trial areas, as in the case of Automatic 
Electric, but up-to-date coal burning 
equipment can give you 15% to 50% 
more steam per dollar. Today's automatic 
eguipment can pare labor costs and 
eliminate smoke problems. And vast coal 
reserves plus mechanized production 
methods mean a constantly plentiful 
supply of coal at stable prices. 


Technical advisory service 

lo help you with industrial fuel problems, 
the Bituminous Coal Institute offers a 
free technical advisory service. We wel- 
come the opportunity to work with you, 
your consulting engineers and architects. 
If you are concerned with steam costs, 
write to the address below. Or send the 
coupon below for case histories, com- 
plete with data sheets. You'll find them 
informative. 


Consult an engineering firm 

If you are remodeling or building new 
heating or power facilities, it will pay 
you to consult a qualified engineering 
firm. Such concerns—familiar with the 
latest in fuel costs and equipment—can 
effect great savings for you in efficiency 
and fuel economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Department PE-04 


Southern Building e Washington 5, D.C. 





manufacturer calls for coal 


Automatic Electric Co. burns coal in new plant 
because of cost and availability 












Shown are two of the three 
Keeler boilers — fired by 
Detroit Spreader Stokers 
—in the power plant. At 
the right is the 22,000 
lb/hr boiler. In the 
background is one of the 
50,000 Ib/hr boilers. 
The two sizes allow flexi- 
bility in operation for 
widely varying load re- 
quirements. 






















Control panel by Hays 
Corporation. This system 
regulates all operations of 
the boilers—steam press- 
ure, draft, flue gas temper- 
ature, banking periods,etc. 
—to give complete, auto- 
matic control of steam 
generating operation. 



















Ash disposal system, by 
United Conveyor Co., in 
basement of boiler room. 
Ash is removed from 
furnace by Detroit CC 
grate, drops into hoppers 
in basement and is taken 
by vacuum to silo. 





















The Bituminous Coal Institute now has available a free booklet 
adaptable for design loads 3,000 to 24,000 EDR steam. This book- 
let, “Guide Specifications for Typical Low-Pressure Commercial 
Heating Plant,’ contains specifications, drawings and tables on all 
aspects of a typical heating plant. Send in this coupon for your copy 





() Guide Specifications Booklet } Case histories on larger plants. 
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HER REPUBLIC ACHIEVEMENT! 


Flectronic Master Systems 


...at Ohio Valley 


ANOT 











Control Five 1 


Electric Corporation 


One of Kyger Creek's five Republic control centers 


An Electronic Master operates to provide electric sig- 


nals for pneumatic power positioners on 7 coal pul 
verizers, 2 F. D. fans and 2 |. D. fans on each boiler 
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400,000 %.. Boilers 


s Kyger Creek Power Plant 


Five large boilers in this plant produce a mil- 
lion kilowatts for our nation’s atomic energy 
program. Multiple components on each boiler 
must work simultaneously as a single unit, in 
order to operate at maximum efficiency under 
all loads. A Republic /oad-sensing combustion 
control system with an Electronic Master 
regulates all these inter-related functions. . 
counters every fluctuation in steam flow with 
corrected fuel and air flow settings without 
waiting for variations in steam pressure. An 
integral pressure control system makes final 


corrections in control signals (if necessary) to 
hold steam pressure constant. 

Republic’s experience with plants of all 
sizes, all pressure and temperature ratings, 
and all load characteristics is your best guar- 
antee of getting all the premium performance 
built into your major equipment. A_tech- 
nically-trained, thoroughly experienced 
Republic Sales Engineer is ready to discuss 
your instrument control problems. 
Republic sales offices are located in principal 
cities throughout the country. 


Repvustic 


FLOW METERS CoO. 
‘ory of ROCKWELL MANUFACTURING COMPANY 


e CHICAGO 47, 


and 


Ss) bs 


2240 DIVERSEY PARKWAY HLL. 


In Canada 


REPUBLIC FLOW METERS CANADA, LTD. -TORONTO 


Manufacturers of electronic and pneumatic 


instrument and control systems for 
utility, process and industrial applications. 
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ERIE CITY “FT” 
Firetube Package 
Oil-Gas Fired 
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ERIE CITY “KEYSTONE” 
Watertube Package 
Oil-Gas Fired 





ERIE CITY “VLP” 
Watertube Package for 
Oil-Gas or Stoker Fired 
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Why shop around 
for Package Boilers 


Thinking about a new boiler 
these days? Maybe a package 
boiler! Sounds like a good idea 
many people like this 
new concept of undivided re- 
sponsibility. But what kind 
should we get? Firetube? ... 
Watertube? Should it be oil 
fired, gas fired, arranged for fu- 
ture Babe firing; or which com- 
bination of these would be best 
for us? 

The best place to find un- 
biased answers to your questions 
is Erie City Iron Works—a pi- 
oneer in the boiler industry and 
a leader in the package steam 
generator field. Erie City man- 
ufactures both firetube and wa- 
tertube package units. Without 
prejudice their engineers can 
point out the advantages of both 
types. 

After hearing the pros and 
cons of each, you may decide on 
the firetube type. Erie City of- 
fers its modern “FT” Package 
Boiler arranged with Erie City 
air atomizing oil gun and/or 
ring type gas burner. The “FT” 
Fire Tube Package unit is built 
to highest quality standards— 
not down to a price. It is a three 
pass design with gas vent at the 


because 


“FT” Cat. SB5682D 


© You can depend on 


rear and_ pressurized, using 
forced draft to provide precise 
control of excess air and COo.A 
centrifugal fan is used, which 
coupled to a closed combustion 
chamber, results in unusually 
quiet operation. No costly foun- 
dation—no expensive stack—no 
brickwork are required. 

If a watertube boiler is your 
choice, you have two types avail- 
able from Erie City. One is the 
KEYSTONE, the most compact 
water tube package available, ar- 
ranged with a steam atomizing 
oil gun and/or ring type gas 
burner. The KEYSTONE is a 
baffleless, two drum unit com- 
pletely water cooled with a seal 
welded inner casing and bolted 
outer casing for pressurized op- 
eration. No costly foundation— 
no expensive stack—no brick- 
work are required. 


The other choice for a water- 
tube package is the VLP. Your 
plant may be located in an area 
where gas, oil and coal are all 
available. At first you may de- 
cide to fire with oil or gas but 
desire the proper provision for 
future coal firing. The boiler for 
you to install is an Erie City 


“KEYSTONE” Cat. SB5982D 


VLP arranged for present oil 
and gas firing but with the fur- 
nace PROPERLY PROPORTIONED 
for the future installation of an 
underfeed or spreader stoker. 


All Erie City package units 
come complete with burners, 
fans and safety and combustion 
controls, piped, wired and 
mounted on the boiler. No field 
work required—just make basic 
fuel, water, steam and electric 
connections and you're ready 
for operation. 


Both the air atomizing and 
steam atomizing burners are of 
Erie City’s own design and man- 
ufacture. No division of respon- 
sibility here. Qualified service 
engineers will assist at start up 
and instruct your operating per- 
sonnel. In the case of the VLP, 
your boiler will be properly de- 
signed for future conversion to 
either Erie City underfeed or 
spreader stoker firing. Again, no 
division of responsibility. 

Don’t let the selection of a 
new boiler become an unneces- 
sary problem. Write and let Erie 
City help make the proper se- 
lection of a package steam gen- 
erator for you. 


“VLP” Cat. SB5782D 


for cound engineering 


ERIE CITY IRON WORKS. ne. Pennsylvania 


STEAM GENERATORS + SUPERHEATERS * ECONOMIZERS * AIR PREHEATERS * WASTE HEAT BOILERS 
FIRE and WATER TUBE PACKAGE BOILERS * OIL and GAS BURNERS * STOKERS * PULVERIZERS 
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DRAFT INDUCERS 


Cost Less 
Cut Fuel Bills 


Lower “installed cost” is the first advantage of Wing Draft 
Inducers. The figures shown above, taken from an actual installation, 


show how savings of over 25% are possible. 
I 


This is one reason expensive, ugly smokestacks have disappeared 

from today’s modern, low buildings. Owners of older buildings, too, find 
that Wing Draft Inducers are less expensive than replacing tall 
smokestacks which have corroded or are in danger of falling. 

In addition to lower “installed costs,’ Wing Draft Inducers also 

cut fuel costs by as much as 15%. These savings are the result of 
consistent, proper draft for complete fuel combustion. With 

Wing Draft Inducers you are not at the mercy of the weather 


for proper draft and complete combustion. 


Another advantage is negligible 
maintenance. There’s no tall stack to 
repaint every two or three years, 

no brickwork to point up or replace 
Wing’s design and construction, 
shown on the next page, have given 
years of reliable operation in 


thousands of installations. 


For detailed information on how 
Wing Draft Inducers can give you 
Lower Installed Costs, Lower 

Fuel Costs and Reliable Operation, 
write for Bulletin 157. 


OTHER WING PRODUCTS: Unit Heaters, Fresh Air Supply Heaters, Fans, Turbine and Motor Blowers, Auxiliary Turbines. 





* Entire fan and bearing assembly 
easily withdrawn from casing. All parts 
are then accessible outside the 
stream of hot gases. Precise draft control assured 
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V-belt drive 
Interchangeable wet ; eliminates need for Sm Coultioumel i elurelilaeli bg 
Panels provide flexibility a field alignment. maintained by special 
=. Assure most efficient sprinig-base mounting. No 
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Mounting can be for 

either horizontal or vertical sz 
rel hiaslelgel-M oh am slectiileuliile 

four mounting feet. 


“— 


No lubrication needed. Exclusive air Built-In Barometric Damper is optional. 


cooling system keeps sealed bearings 
within few degrees of ambient. 


L. J. Wing Mfe. Ore For use with oil, gas, stoker or hand- 


fired heating boilers, industrial furnaces, 


ee ee kilns or high pressure steam boilers. 


140 VREELAND MILLS ROAD, LINDEN, NEW JERSEY 
conde) - 1) 2-t a lel) a, ee eM lel, Ra.) 2.0 er. ©, Ewer. 
IN EUROPE: WANSON. HAREN-NORD. BRUSSELS. BELGIUM 
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COMPLETELY INSULATED, the 
liquid connections between the 
stator bars and the liquid 
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header leave no exposed cop- 


per. Note the design simplicity 
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of this turbine end of the gen- 
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erator. The collector end also is 
extremely simple and has the 
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appearance of conventionally- 


cooled units, 
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CONVENTIONAL LIQUID-COOLED GAS-COOLED 


COMPARISONS of three types of stator bars built by General Electric show that dielectric 
construction of the liquid-cooled bar is as simple as for the conventional bar. Since liquid 
flows directly through the hollow conductors, no duct insulation is required as in the gas- 


cooled bar, and heat transfer is considerably improved. 


WITH HIGHER RATINGS NOW POSSIBLE FOR GENERAL ELECTRIC GENERATORS . 


iquid cooling system maintains 
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LIQUID INLET MANIFOLD 
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LIQUID OUTLET MANIFOLD 
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LIQUID 

CONNECTION THE LIQUID CONNECTIONS between 
the stator bars and the liquid mani- 
aa ty a folds provide complete electrical in- 
| sulation. This simple arrangement at 
the turbine end of the generator is 
“Lp mechanically flexible and provides 
the long, reliable life required for 

turbine-generator operation. 






























































dielectric simplicity and reliability 


COMPLETE LINE-TO-NEUTRAL INSULATION ELIMINATES EXPOSED COPPER SURFACES 


Despite the tremendous increase in unit output now 
available with direct liquid cooling of generator sta 
tors, the dielectric system remains basically as simple 
as for conventionally-cooled machines. 


Complete insulation of the winding is provided, as in 
conventional cooling arrangements. Thus, with no ex- 
posed copper surfaces, possibility of electrical creep- 
age flashover to ground is practically eliminated. 

Within the bar, only insulation between 
strands is required since there are no central cooling 
ducts to insulate. Not only does this provide more 
effective utilization of stator slot space and better 
heat transfer, but it makes possible the simplest 
dielectric construction of the stator bar. 


stator 


Dielectric simplicity is just one of the many important 
features of General Electric liquid-conductor-cooled 
generators. Other outstanding advantages are: 


Increased Generator Output— Hollow strand stator bar 
construction can remove up to 16 times more heat 
than conventional cooling arrangements, permitting 
higher generator ratings. 

Improved Ferformance— Liquid cooling permits auto- 
matic regulation of stator winding temperature in- 
dependent of load. 

Dependable Operation— Many unique features are 
incorporated into the design of the closed coolant 
system to provide a permanently tight liquid circuit. 
Shorter Maintenance Inspections— Simple, single-stage, 
low-pressure hydrogen circulating fans facilitate 
disassembly and inspection. 

For more information on liquid cooling, contact 
your nearest Apparatus Sales Office or write to 
Section 254-75 for bulletin GER-1231, Large Steam 
Turbine-Generator Department, General Electric 
Company, Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Reduces overall ig ni dong m 
height of structure. , 
Permits higher capacity 


in restricted area. Small industrial type units 














Unit with hopper added. Single Header Hopper Unit. A 60,000 Ibs/hr industrial type unit 
with Single Header Hopper 


A survey of your plant by qualified consulting engineers could 
show ways of making surprising savings in your power costs. 





money Saving design feature 


Header Hopper Bottom 


The Riley Single Header Hopper is so called 
because the furnace wall tubes are used as the 
sloping sides of the hopper and connect to a single 
header at the bottom. This simple arrangement 
eliminates the space required to install a separate 
ash hopper, thus reducing the overall height of the 
unit and permitting a unit of higher capacity to be 
installed where head room is a limiting factor. 
Additional savings are realized in the elimination 
of hopper seals and their maintenance. 





Riley units with Single Header Hopper Bottoms 
are especially suited to multiple fuel firing and are 
extremely successful with coals of low ash fusion 
temperature. If installed initially to burn either 
coal or gas, coal can be burned at any time; a 
simple hydraulic or pneumatic ash removal system 


can then be added. 





wases 


Riley Single Header Hopper Bottom Units are 
furnished in amy steam capacity, temperature 


and pressure. 


can cued Oty 


* 


Ic will pay you to investigate further the 
economies possible in this exclusive Riley design 
feature. 


Riley Stoker Corporation, Worcester, Mass. 


Atlanta, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Kansas City, Los Angeles, New Orleans, 
New York, Philadelphia, Pittsburgh, Portland, St. Louis, St. Paul, Sale Lake City, San Francisco, Seattle, Worcester. 
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A large Riley public utility reheat 
unit with Single Header Hopper 
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e Industrial concretes, made with LUMNITE calcium-aluminate 
cement and suitable aggregates, resist heat, corrosion, abrasion, 
thermal shock — and provide insulation 

e Placement is fast and easy —by guniting, pouring or plastering 

@ Downtime is reduced to a minimum because concretes made 
with LUMNITE cement are ready for service in 24 hours 

For maximum convenience, use castables made with LUMNITE 

cement, These are packaged mixtures, ready for use. Just add 

water, mix and place. Made and distributed by leading 
manufacturers of refractories 

Write for a copy of the “‘Lumnite Mortar Manual,” describing gun 

applied linings: Universal Atlas, 100 Park Avenue, New York 17, N.Y 


t f the calcium-aluminate 


“*LUMNITE” is the registered trade-mark o 
nent 1 by Universal Atlas Cement Company 


manufa 


ember oftheindustrialfamilythat serves the nation—UNITED STATES STEEL 


UNIVERSAL ATLAS CEMENT COMPANY m roftheindustr 3 the 
- St. Louis + Waco 


o* Dayton « Kansas City + Milwaukee « Minneapolis + New York - Philadelphia « Pittsburgh 


OFFICES: Albany: Birmingham: Boston > Chica 
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VALVE LEAKAGE 


at high pressures 


The Thermodise Seat in Consolidated “Maxiflow” Safety Valves 
solves the problem of valve leakage at high pressures, saves steam 
and reduces maintenance. 

Research has shown that when a safety valve on high pressure 
service reseats after popping, a small amount of leakage occurs 
momentarily between seat and disc before the valve seals off and 
becomes tight. This leakage is comparable to steam flow through 
small, individual orifices. 

When a small steam leak exists at some point on the valve seat, 
the area near the point is cooled by the refrigeration effect of the 
escaping vapor. The metal tends to contract causing slight defor- 
mation of the seat. This acts to increase the gap size between disc 





and seat bushing at the leakage point. The size of the gap increases 
rapidly until the rate of leakage becomes extremely high. 

The Thermodise Seat prevents seat distortion and consequent 
leakage with a seat element recessed to form a thin wall at the 
area of seat contact. This design permits a high rate of heat-trans- 
fer in the metal that eliminates all thermal differences. 


“Mavifin —r ° 

Consolidated *Maxiflow Ihe result is a degree of tightness, essential to the operation of 
Safety Valve : 

Type 1700 Series 

Sizes: 142” thru 6” For complete details, write for Bulletin 707B 


safety valves in high pressure services, never previously achieved 


MAXWELL CONSOLIDATED SAFETY VALVES 


& A product of 


MANNING 


MANNING, MAXWELL & MOORE, INC. 


TRADE MARK Consolidated Ashcroft Hancock Division « Stratford, Connecticut 
3 In Canada: Mannine, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


‘NI IBOOW 9 
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Correct Lubrication in Action ...in the 


Maintenance cost cut 
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= Complete Engineering Program Sal 
Mobil) Comics Erancona Po" Mobil 
Me | Proved Petroleum Products 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., IN¢ 





Heavy Equipment Industry! 


*58,500 in one year! 


One of the many maintenance and production savings achieved by 
Fairbanks, Morse & Company with the help of Socony Mobil 


In 1949, Fairbanks, Morse & Co. installed a 
Mobil Program of Correct Lubrication. This de- 
cision has continually paid off, as it can for you, 
by directly contributing to company profits 

To illustrate: First year after installation of a 
Mobil Program in the company’s Beloit, Wiscon- 
sin plant figures showed machine repair mainte- 
nance costs were reduced 26.3 percent $58,500 
In fact, plant supervisors and Mobil engineers 


have co-operated so effectively under this service 


In-plant training conducted by Mobil specialists 
lubricant application and 
teaches Fairbanks, 


demonstrates proper 
maintenance procedures 
Morse personnel to recognize and prevent trouble 
before it results in downtime, repair costs 














Control system cuts downtime:— Mobil lubrication 
charts cover plant’s 2,300 machines specify cor- 
rect lubricants, lubrication periods assure follow- 
through on application and maintenance. 


that today . nine years later the Program 
shows continuing benefits, with the result that 
machine repair maintenance costs are now 49 per- 
cent lower than when the Program was inaugurated 

In dollars, this saving yearly is in excess of 
twice the cost of plant lubricating oil requirements 
Here is another example of how Correct Lubrica- 
tion in action can reduce maintenance costs and 
increase profits. It proved effective for this leading 


builder of heavy equipment. Why not for you? 


Disposal of thousands of gallons of water-soluble 
cutting oils posed serious, expensive problem. Mobil 
recommendation of chemical separation process 
allowed disposal through plant sewage system 

avoided stream pollution, saved substantial sum 


High temperatures of Boring Mill way lubricant 
lowered viscosity resulted in pressure drop, 
causing machine to stop. Mobil recommendation 


solved problem, allowed continuous operation 


rrect Lubrication 


Another reason Youre Miles Ahead with Mobil! 





It's a sure way to save maintenance money! 


Most insulations use merely a scattering of asbestos fibers to 
hold the mass together. So it’s easy to see why Un1sesTos is far 
stronger and so much tougher. Hammer blows can dent the sur- 
face, but never shatter or crack it. You can cut UNIBEsTos 
cleanly without breakage—walk on it. And, best of all, UN1BEstos 
stands up like nothing else can with continued high thermal 
efficiency. 

At competitive prices, rugged UN1BEsTos brings you the added 
advantages of easy installation, single-layer application, simpli- 
fied fabrication for curves and fittings, unlimited re-usability, 
unmatched resistance to water and weather.* It’s the favorite 
wherever used—the standard in modern power plants from coast 
to coast. We'll be glad to send you complete information on 
durable UNrBEsTos...the only pipe insulation made almost en- 
tirely of Amosite asbestos. Sizes to 44” o.d. 


*An exposed and non-weatherproofed 

installation of single-layer UNI- 
BESTOS, applied to 1500° pipe al- 
though its temperature limit normally 
is considered as 1200°, already has 
been removed for pipe inspection 
four times and re-installed as fully 
serviceable. 


UNION ASBESTOS & RUBBER COMPANY 
1111 W. Perry Street, Bloomington, Illinois 


® 
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INSULATIONS + PACKING + GASKETING «+ ASBESTOS TEXTILES + INSULATING CEMENTS 
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How do I clean out 
this gunk? What do | do with it? 


Call the city 
to cart it away ? 


Store it someplace? 


Brine tanks never need cleaning out 
when you use sludge-free Purex Salt 


how you how much 
>f various types of salt 


MORTON SALT 
COMPANY 


INDUSTRIAL DIVIiStion 


For more data circle 523 on Post Card 








Advantages of Packless Construction 


in Temperature R egulating Valves 


~ 


‘ 


i 


‘ii 


a 


yyy) 


. 


One of the biggest headaches in regu- 
lating valve maintenance is repacking 
stuffing boxes. 

How often a valve needs repacking, 
how much time it takes, and the cost 
of the system downtime all vary with 
the construction of the regulator and 
the service it’s used for. No matter 
how you calculate all these variables 
it’s still a headache—and an expensive 
one, 

In the temperature regulator shown 
above (Spence Type ET150) stuffing 
boxes are eliminated. This is done by 
what is known as “balanced” dia- 
phragm construction You can see in 
the cutaway drawing that pressure is 
applied to both sides of the large metal 
diaphragm. The upper side is exposed 
to delivery steam pressure and the lower 
side is exposed to loading pressure ap- 
plied by the pilot. When the pilot 
closes, both delivery pressure and load- 
ing pressure are equalized through the 
bleedport and connecting tubing. 

This construction not only does away 
with repacking problems, but it makes 








Shown here is the single-seat packless construc- 
tion of the Spence ET150 Temperature Regulator. 





possible additional savings as well. For 
example, you will note in the sectional 
blow-up that this design eliminates a 
closely fitted stem and guide. Dirt or 
other foreign matter doesn’t have much 
of a chance to lodge between these parts 
and cause sticking. 

Another cause of binding or sticking, 
uneven expansion of closely fitted parts, 
is also eliminated with this design. In 
addition, valve stem wear is reduced 
for the same reason. 

Lower maintenance is not the only 
advantage of this packless construction. 
Accuracy of regulation is also improved 
because friction due to a stuffing box, 
dirt, or uneven expansion is not a prob- 
lem. The large, balanced metal dia- 
phragm is more sensitive to slight 
changes in pressure 


Guaranteed Not To Wiredraw 


If seats and discs are cut by steam 
(wiredrawn) the loss of steam through 
these grooves can be another expensive 
item — directly charged against the 
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regulating valve. Fortunately, you can 
eliminate these costly leaks by specify 
ing a regulator that is 
guaranteed not to wiredraw 

Spence makes such a guarantee be- 
cause their seats and discs are made of 
SECO Metal. Over 20 years experience 
with this special alloy has failed to pro 
duce a single case where a SECO Metal 
seat or disc had been cut by steam. All 
that’s required is an approved strainer 
located ahead of the regulating valve. 
Expensive steam leaks just can’t hap- 
pen with this combination of SECO 
Metal and single-seat design. 

If you would like to have more 
information on Spence Temperature 
Regulators, drop us a line and ask for 
Bulletin T150. It gives more detailed 
information on these and other Spence 
design features. Piping layouts and 
helpful information on the installation 
of temperature regulators are also in- 
cluded. Write for your copy today. 


temperature 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 
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5th Mead-Morris 


for Major Canadian 


Seventeen-ton man-trolley ore bridge incorpo- 
rates new developments in bolted construction 
and mechanical components. 





























This new 17-ton Mead-Morrison direct ship unloading 

and stocking ore bridge features, in addition to the 

advanced Mead-Morrison construction that has been 

proved in the preceding four bridges, a number of 

exclusive Mead-Morrison developments. These include 

the use of high tensile steel bolts at all field 

connections for strength and economy of structural a 
maintenance, extra safe hydraulic rail clamps, eg 

new hydraulic buffers, and a new type 

of man-trolley suspension. a 
This bridge joins a seventeen-ton bridge completed orrison 
in 1952, a twelve-ton bridge built in 1942, 

and two twelve-ton bridges installed in 1931. All these 

bridges were designed, engineered and built 


by Mead-Morrison and have given complete satisfaction 


CORPORATION 


throughout their life. é 
—— eers, Harrison, N. J. 


If you have material handling problems, you can find brid wares 
" way Athy / ridges, coal and ore towers, 
your answer by writing to Mead-Morrison. pecially designed machinery. 
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EDWARD UNIVALVE 





What’s New from Edward Valves, Inc. 


New Products ... Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 





Shoulder, thread and weld make 


Superior “Univalve’ Body-Bonnet Joint 


Edward valve researchers were assigned three main 
goals in developing the Univalve* . first, design a 
globe valve for high pressure-temperature service— 
that would stay leak-proof .. . second, eliminate—as 
far as possible—the necessity for maintenance 
third, fabricate all pressure-containing parts of forged 
steel for maximum strength and soundness. 

How well they succeeded is illustrated by this fact: 
in many hundreds of advanced temperature-pressure 
applications all over the world, Edward Univalves 
have given consistently superior service. The reason 
for this is simple . . ..Univalves, properly maintained, 


simply do not leak. 


WELD SEALS JOINT 


In the Univalve, a bead of fine-grained weld seals 
the body-bonnet joint to maintain perfect pressure 
tightness in any service. A guiding section above the 
threads protects them from the seal-weld; the threaded 
section and body shoulder carry the pressure load and 
insure accurate alignment. The rugged threaded bon- 
net—with opening just large enough to accommodate 
the stem—provides a pressure-tight backseat. The 
radiused disk nut contacts the beveled bonnet back- 
seating surface ... isolates packing from line pressures 
and temperatures . . . stretches packing life. 

While the Univalve rarely needs attention, even its 
tough integral Stellite seating surface can become 


scored under some conditions. To strip for inspection 


IDEAL FOR BLOW-OFF SERVICE. Univalves meet ASME Code for 
blow-off service and are adaptable for all high pressure installations, 


and possible re-lapping, the seal-weld is easily removed 
by machining or grinding or with carbon arc or oxy- 
acetylene scarfing tip. Besides simple disassembly and 
positive backseat advantages, Univalve’s one-piece 
gland eliminates possible small parts loss during re- 


packing 


IMPORTANT UNIVALVE FEATURES: 


Streamlined Flow Path reduces pressure drop, minimizes 
wear-producing turbulence. Univalve meets requirements 
for blow-off service. 

Simple Packing Adjustment keeps packing maintenance 
down. Sturdy gland bolts, roomy yoke, one-piece forged 
gland. 

Easy Open—Tight Close Operation of all Univalves 114" to 
214" made a reality with the exclusive Edward Impactor* 
handle 

Continuous Stellite Ring applied to body and disk, retains 
hardness under temperature and resists wear. 
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4500 LB UNIVALVE in service at Ohio Power Company's supercritical 
Philo station 


*T.M. Reg. U.S. Pat. Off 


EDWARD VALVES, INC. 
Subsidiary of ROCKWELL MANUFACTURING COMPANY 


1202 West 145th Street, East Chicago, Indiana 


Edward builds a complete line of forged and cast steel valves 
from Ve" to 18”; in globe and angle stop, gate, non-return, check, 
blow-off, stop-check, relief, hydraulic, instrument, gage and special 
designs; for pressures up to 7500 Ibs; with pressure-seal, bolted, 
union or welded bonnets; with screwed, welding or flanged ends. 
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has made KE a major builder of power facilities 


Faster construction, more efficient 
operation, lower costs—these are 
benefits Kaiser Engineers’ ingenuity has 
brought to power projects ranging from 
America’s largest dam to power 
installations for industrial plants 


Experienced KE engineers can take your 
power idea from a gleam in your eye 
through start-up—from economic analysis 

through operator training 


Whether your future power needs are 
thermal or nuclear, call KE. Let KE’s 


A 475,000 KW power generating facility ingenuity produce real time and money 
engineered and built by KE savings for you. 


KAISER 
\ ENGINEERS engineers—contractors 


Contracting since 1914 


Division of Henry J. Kaiser Company « Oakland 12, California *« New York, Pittsburgh, Washington, D.C., 
Buenos Aires, Calcutta, Dusseldorf, Montreal, Rio de Janeiro, Sydney, Tokyo 
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A section of POWER ENGINEERING covering current and forthcoming 
developments in the field of Nuclear Power throughout the world 





CONTENTS 


Time To Stop Baiting Scientists . . 

Controlled Thermonuclear Progress in the 

United States and Britain. ... oe Karina 
Many years of intensive work will be required be- 
fore a fusion reactor can be developed that will 
yield more power than it takes to run it, but results 
of research, so far, are sufficiently encouraging to 
justify continued effort and expense for further 
development 

Nuclear Development in Eastern Europe 

By Stephan E. Schattmann 
While much information has been 
ing nuclear power development in the Western 
Evropean countries, very little has come to us about 
nuclear development in the countries in the Soviet 
Bloc. Here, in this article, a London observer tells 
what is going on in East Germany, Poland, and 
Czechoslovakia 

How the APPR was Prepared for Start-Up 

By J. M. Totten Se cai er 
Last June, in POWER ENGINEERING, we described 
APPR, the Army Package Reactor, in considerable 
detail. Now, in this article, a Stone & Webster 
engineer tells how this plant was prepared for 
start-up. The almost surgical cleanliness required 
will be found very interesting to engineers of con- 
ventionally fuel fired plants 

New Nuclear Literature 


43 


44 





ANDREW W. KRAMER 


Editor 


TIME TO STOP BAITING SCIENTISTS 


FEW PEOPLE not in possession of the facts have any idea of the damage 
done to American scientists by the political abuse of the personnel secu- 
rity system during the past decade. It is for this reason that | would like 
every sincere person in the United States to read the address given by 
E. U. Condon at the banquet of the American Physical Society in St. 
Louis, last November. Dr. Condon, you may recall, was forced to resign 
from his position as Director of the Bureau of Standards because of sup- 
posedly subversive activities, despite the fact that none of the accusa- 
tions against him were ever proved. Dr. Condon’s speech was presented 
in the February issue of the Bulletin of the Atomic Scientists. In it he re- 
counts his experiences, and it makes a sad, painful story, indeed. ‘During 
the last two months,” said Dr. Condon, ‘there has come about a general 
public awareness that America is not automatically and effortlessly and 
unquestionably the leader of the world in science and technology. This 
comes as no surprise to those of us who have watched and tried to warn 
against the steady deterioration in the teaching of science and mathe- 
matics in the schools for the past quarter of a century. It comes as no sur- 
prise to those who have known dozens of scientists who have been 
hounded out of jobs by silly disloyalty charges, and kept out of all pro- 
fessional employment by blacklisting. It comes as no surprise to those of 
us who have known how good American scientists have had to face vilifi- 
cation by political speechmakers in and out of Congress, have been 
falsely prosecuted for perjury, have been improperly denied passports 
or had their passports seized and invalidated without due process by 
the State Department, or those who have had their telephones tapped or 
letters intercepted by government agents. . . . For while we are rich 
and powerful, we have not been true to the principles of freedom for 
which we stand.” 

And so Dr. Condon tells first how he was hounded out of the Bureau of 
Standards because he had been interested in the American-Soviet 
Science Society, an organization which had received a grant from the 
Rockefeller Foundation ten years ago to foster translation and wider 
distribution in this country of Russian scientific literature. Now, as he puts 
it, a decade later we read of a crash program to translate Russian scien- 
tific literature and spread it around this country. 

This is one man's story. Now Dr. Condon is Professor of Physics at 
Washington University in St. Louis. Of course, as he says, ‘some people 
have tried to stir up trouble here (too) but we are proud at Washington 
University of our successful record in defense of freedom. As you walk 
around our campus during these meetings, breathe deeply of the free 
air of the University and the City of St. Louis. Take some of it away with 
you, for we have enough and can afford to export it.” 


Chih Le rc 





Controlled Thermonuclear Progress 


Years of intensive work will be required to develop a fusion reactor 
that will yield more power than it consumes, but results of research 
so far are sufficiently encouraging to justify the continued effort 


jp RECENT release of technical 
reports on certain advanced areas 
of research in the field of controlled 
thermonuclear reactions by the United 
States Atomic Energy Commission 
and the United Kingdom Atomic En- 
ergy Authority brings into question 
the possible effect that success in this 
field might have on the current de- 
velopment of nuclear power from fis- 
sion reactions. There are some who 
question the prudence of spending 
hundreds of millions of dollars on 
fission type nuclear power plants if 
there is a possibility that they may 
be rendered obsolete by the successful 
design of a thermonuclear power re- 
actor. 

The question, understandably, is 
logical but it arises only in the minds 
of those who are not close to develop- 
ment in the thermonuclear field and 
who are not aware of the difficulties 
and uncertainties that lie ahead. For 
these are many and it may take far 
more time to resolve them than the 
optimistic reports issued in January 
may have led many people to believe. 
This does not imply that the reports 
were untrue; on the contrary, they 
were extremely factual but their re- 
lease was brought about under cir- 
cumstances that tended to obscure 
the difficulties by the emphasis on the 
initial success of the experimental 
work on both sides of the Atlantic. 


Scientific Olympics 


As in the case of the international 
rivalry in the satelite programs, it is 
unfortunate that this research in the 
thermonuclear field should have de- 
veloped into a sori of scientific Olym- 
pies race between the United States 
and England with each side claiming 
lead over the other. All this could 
easily have been avoided if, from the 
beginning, thermonuclear research had 
been carried out in the open, not un- 
der the senseless curtain of secrecy. 
The development of a_ controlled 
thermonuclear reaction is essentially 
a peace-time project; it has no rela- 
tion to military matters except inso- 
far as a fusion reactor might serve as 
a means of propulsion in naval vessels 
or other military mobile equipment. 
It is within the realm of possibility 
that the hydromagnetic techniques 
being developed to contain the ex- 
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tremely hot gases in thermonuclear 
reactions might also be used to de- 
velop a very efficient propulsion sys- 
tem for future space ships. 

It is curious that despite the at- 
tempts to keep fusion research under 
the wraps of secrecy, the nature of 
the experimental work which has 
been going on during the last four 
years has been generally known to 
most scientists throughout the world. 
In 1954 reports were issued concern- 
ing the experiments on the pinch ef- 
fect at Tufts University and Dr. Ly- 
man Spitzer's early work at Princeton 
University along the same general 
lines was disclosed about the same 
time. Even Los Alamos’ Perhaps- 
atron was described in a rough way 
some two years ago. So, the general 
character of the research was known. 
Knowledge of the pinch effect goes 
back almost to Clerk Maxwell and its 
practical effect was made manifest in 
the work of the early experimenters 
with electric furnaces using a ring of 
molten metal as the secondary of a 
transformer. A paper presented be- 
fore the American Institute of Elec- 
trical Engineers by Dr. Carl Herring 
in February, 1923, describes the 
pinch effect very clearly. So its appli- 
cation to the constriction and con- 
tainment of a ring of ionized gas in 
thermonuclear research must have 
oecurred to a number of investigators 
independently. It is significant that 
Kurchatov’s address at Harwell in 
March 1956 indicated that the Rus- 
sians were using the pinch effect and 
were proceeding along essentially the 
same lines as the Americans and the 
British. In view of all this and the 
sudden release of the technical in- 
formation in January one wonders 
what, if anything, lay behind the 
futile attempts to keep thermonuclear 
research classified for the last four or 
five years. Surely nothing was gained 
by it, and in the scientific Olympic 
race that finally ensued, we scored 
somewhat less than the British, who 
apparently were not in sympathy 
with our efforts to keep the work 
secret. 


Temperature Was the Secret 


About the only thing that was not 
known before the release of the tech- 
nical papers in January was the tem- 
perature that had been attained in 
the various laboratories. Kurchatov 
indicated that the Russian work in- 
volved temperatures of the order of 
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one million degrees. This in itself was 
a remarkable disclosure, indeed, it 
was this Russian paper in March 
1956 that for the first time discussed 
thermonuclear research in detail and 
as some competent scientists In the 
United States commented at the 
time, it was unfortunate that the re- 
lease of this information should have 
come from behind the so-called Iron 
Curtain. It was only after the Kur- 
chatov speech that a limited amount 
of information on thermonuclear 
work in AEC laboratories was re- 
leased. 

The basic principles of fusion reac- 
tions have been known for many 
years, indeed, for the last quarter of 















































Fig. 1. Diagrams showing how the in- 
stability of the pinched discharge at 
the left can be stabilized by means of 
a longitudinal magnetic field within the 
plasma, as shown at the right 


a century scientists have been effect- 
ing such reactions by bombarding 
targets with protons and deuterons. 
Deuterons are nuclei of heavy hydro- 
gen. Such bombardment was carried 
on by means of high energy accelera- 
tors and while the experiments were 
successful as far as the reactions were 
concerned, they were hopelessly in- 
efficient. Vastly more energy was re- 
quired to effect the fusion than was 
released. The lack of success with this 
kind of experiment made it clear that 
the most effective way of establishing 
a sustained fusion reaction would be 
by raising the temperature of an en- 
tire mass of hydrogen, particularly 
heavy hydrogen, to a value such that 
the kinetic energy of the nuclei would 
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In the United States and Britain 


Fig. 2. This is ZETA, Britain's high power 
device used in their thermonuclear re- 
search. A partial view of the torus is 
shown here with the vacuum pumping 
system in the foreground. Coils wound 
on the torus produce the stabilizing field 


bring about the desired fusion. This 
would be a thermonuclear reaction. 
A number of different types of reac- 
tions are possible, using different ele- 
ments but the one that appears most 
attractive from a practical and eco- 
nomic standpoint is the one illus- 
trated in Fig. 4. The upper diagram 
shows how two nuclei of deuterium 
heavy hydrogen) merge to form a 
nucleus of tritium (the second isotope 
of hydrogen, i.e., a nucleus consisting 
of one proton and two neutrons) and 
a proton. These separate at great 
speed. In a given mass of deuterium, 
about half of the collisions result in 
this rearrangement. In the other half, 
the products are a neutron and a nu- 
cleus of Helium-3, as shown in the 
lower diagram. In both cases there is 
a great energy. The neu- 
trons escape freely through the walls 
of the tube and can be studied outside 
with a variety of detection instru- 
ments. 

The big problem is in raising the 
mass of ionized gas to a high enough 
temperature to cause the deuterons 
to collide violently and repeatedly. 
Even in a very hot gas (plasma) a col- 
lision between two ions resulting in 
fusion is rare. The vast majority of 
collisions simply result in an exchange 
of energy between the two ions, simi- 
lar to the two. billiard 
balls. If a hot ion is to stay hot until 
it makes a fusion collision, it must 
only collide with other hot particles 
and not with Thus the 
problem is to make the gas uniformly 
hot. 

This is where the pinch effect comes 
in. It is well known that an electric 
current is surrounded by a magnetic 
field regardless of the nature of the 
conductor. If the current is very 
strong the magnetic field, which is at 
right angles to the direction of the 
current, tends to exert a constricting 
force on the conductor, and if the 
conductor is an ionized will 
tend to compress the gas into a thin, 
dense column. This is the principle 
involved in all this research. The goal 
is to improve this situation. In the 
hot gas of a pinch tube all the deu- 
terons are moving. If one deuteron is 
slowed down, it transfers part of its 
energy to another, which in turn may 
pass the energy to still another, and 


so on. 
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Instability of the Pinch 
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the pinched discharge is unstable. 
Asking the pinched current to sta) 
quietly in the middle of the tube is 
something like asking a boa constric 
tor not to wriggle. Any slight kink in 
the pinched discharge would tend to 
grow rapidly and thus cause the dis 
charge to touch the walls of the tube, 
thus cooling it. This tendency proved 
very troublesome. Still, ways to pre- 
vent this type of instability were 
found both here and in England. The 
pinch can be stabilized by two meas- 
ures. 

The first is to apply a magnetic 
field along the length of the tube be- 
fore the voltage is applied. As the gas 
pinches down, it carries this magnetic 
field with it. The presence of the field 
inside the hot gas provides it with a 
kind of a back bone. But the field 
must be carefully chosen if good re 
sults are to be obtained. The second 
method is to enclose the discharge 
within highly conducting walls. The 


action of the wall is as follows: When 
the pinched discharge wanders slight- 
ly from the central position, it induces 
eddy currents in the wall. By the 
well-known classical laws, these cur- 
rents are in such a direction that their 
magnetic forces push the discharge 
back toward the center. 

As explained in the technical in- 
formation released in January, both 
the British and the American scien- 
tists have succeeded in stabilizing the 
pinch to at least a limited extent. The 
British seem to have been somewhat 
more successful than the Americans 
because they reported that currents 
of 200,000 amperes had been passed 
through the ionized gas for periods of 
5 milliseconds. With these discharges 
they attained temperatures as high 
as 5 million degrees. In the experi- 
ments thus far the United States has 
achieved temperatures as high as 6 
million degrees, but only for a few 
millionths of a second. The British 








Fig. 3. And here is Sceptre Three, the thermonuclear device of Associated Electrical 
Industries costing only $28,000 with which temperatures of 4 million degrees were 
attained and temperatures of 10 and 12 million degrees are hoped for 


reached this milestone last August 
with their doughnut shaped tube 
called ZETA. The United States 
achieved it in December with a small 
circular tube, inelegently known as 
the Perhapsatron, at the Los Alamos 
Laboratory. 

These experiments were carried on 
under the government research proj- 
ects in both Britain and the United 
States. At the same time that these 
results were released by the respec- 
tive governments last January, a 
British team of industrial scientists 
reported that they had achieved in a 
small $28,000 glass-walled tube dem- 
onstrations of controlled fusion nearly 
as impressive as the results claimed 
by the British and United States 
agencies. Furthermore, the British 
industrial group reported that their 
expectations of achievements in the 
next year were considerably above 
anything voiced in the official anal- 
ysis from either side of the Atlantic. 

The British group is Associated 
Electrical Industries, Ltd. It reported 
that it had achieved neutron produc- 
tion from a hot plasma pinched to 4 
million degrees for a few millionths 
of a second. Dr. A. A. Ware, the 33- 
year old scientist who heads this proj- 
ect, said that temperatures of 10 and 
12 million degrees are “hoped for”’ in 
a few months. No such optimistic 
predictions have been made by any 
of the government agencies. In a 
larger model now being designed, Dr. 
Ware said, it is hoped that tempera- 
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tures of from 30 to 40 million degrees 
will be reached by the end of this 
year. 


Present Status of Work 


At the present time the United 
Kingdom Atomic Energy Authority’s 
ZETA at Harwell is the largest ther- 
monuclear device in operation. In 
ZETA, the discharge chamber is a 
ring-shaped tube or torus of 1 meter 
bore and 3 meters in diameter, con- 
taining deuterium gas at low pres- 
sure. The tube is linked (i.e. en- 
circled over a part of its length) by 
the core of a large pulse transformer. 
A pulse of electricity is sent through 
the primary winding of this trans- 
former from a bank of capacitors ca- 
pable of storing 500,000 joules of 
energy. This pulse induces a very 
large unidirectional pulse of current 
in the gas which forms a short-cir- 
cuited secondary for the transformer. 
Peak currents up to 200,000 ampers 
have been passed through the gas for 
periods up to 5 milliseconds. Emission 
of neutrons throughout the current 
pulse is observed regularly in routine 
operation. 

The American experiments have 
been carried on with smaller appa- 
ratus but the principles involved are 
essentially the same. Indeed, the Rus- 
sians also are working along similar 
lines as was shown by Kurchatov’s 
paper at Harwell. Kurchatov re- 
ported the attainment of tempera- 
tures around one million degrees and 
also the production of neutrons. 

It is not certain in any of the ex- 
periments conducted so far, either by 
the English or the Americans, or by 
the Russians, that the neutrons pro- 
duced in these reactions are true 
thermonuclear neutrons. Neutrons 


can be produced’in such intense gas- 
eous discharges in various other ways, 
and the next step in all these re- 
searches will be to prove beyond any 
scientific doubt that the neutrons 
come from thermonuclear fusion and 
not from other byproduct reactions 
inside the fusion chamber. There 
seems to be evidence that the neu- 
trons are thermonuclear in origin but 
it still remains to be proved. 

The third stage in the research will 
be to raise the temperatures. The 
British scientists believe that a tem- 
perature of around 25 million degrees 
can be obtained with the present 
ZETA apparatus. Robert Carruthers, 
the designer of ZETA thinks he can 
double this figure. A fourth stage in 
the program will be to build a ma- 
chine capable of creating sustained 
temperatures in excess of 100 million 
degrees in a gas consisting of deu- 
terium or temperatures of 40 million 
degrees in a mixture of deuterium and 
tritium. At this break-even point it is 
thought that power production would 
equal the power necessary to drive 
the machine. At the moment the 
energy output of ZETA is about a 
million-millionth of the energy input. 

The fifth stage envisaged is an 
even more efficient hot gas machine, 
the prototype of a practical and eco- 
nomic thermonuclear power station. 

In the United States research in 
this field is being carried out under 
Project Sherwood. This has been ex- 
panded some 30 fold in the last five 
years. It has grown from.a total out- 
lay in 1953 of $800,000 to a value of 
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Fig. 4. Diagram showing the two pos- 
sible fusion reactions in deuterium 


$23 million to be spent this year. 
Most of the research is being carried 
out in five laboratories: Los Alamos 
Scientific Laboratory, the University 
of California’s Radiation Laboratory 
at Livermore, Calif., Princeton Uni- 
versity’s Forrestal Research Center, 
the Oak Ridge National Laboratory, 
and New York University’s Institute 
of Mathematical Science. The largest 
item in the current program is the 
construction of the Model C Stellera- 
tor at Princeton. This will be a very 
large apparatus — larger than the 
present ZETA, but, of course, the 
British also are planning a larger 
device. 

This is the place to explain that 
when the pinch is not stabilized, there 
are at least two ways in which neu- 
trons can be produced, without orig- 
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inating from repeated thermal colli- 
sions in the gas. First, deuterons 
which hit the walls can react with 
others which are adsorbed on the 
walls, or buried in the wall material. 
Second, if the plasma (the ionized 
gas) breaks up into a number of irreg- 
ular current channels, large voltages 
may arise between the various chan- 
nels, and in other ways. Deuterons 
can be accelerated by these internal 
voltages and when they strike their 
neighbors, can react just as though 
they had been speeded up in an ordi- 
nary accelerator. Both of these meth- 
ods of producing neutrons are con- 
sidered undesirable because the num- 
ber of effective collisions with the 
neighbors is relatively small. There is 
also a complicating circumstance. It 
is well known that the probability of 
effective nuclear collision increases 
very rapidly as the energy of the 
bombarding particle rises. If, for ex- 
ample, in deuterium, the temperature 
is raised from 5 to 10 million degrees, 
the power output from the nuclear 
collisions increases by a great factor, 
about 16 fold. Under present condi- 
the fastest particles are the 
most effective neutron producers. 
This means that the two unwanted 
processes described may give enough 
neutrons to mask the coming 
from the real thermonuclear reactions. 

With regard to temperature, it is 
not quite correct to use the word 
temperature in describing the condi- 
tion of man-made _ thermonuclear 
plasma. Originally the term tempera- 
ture was used as a measure of the 
energy of the molecules in cases where 
a body is quietly confined in a vessel, 
so that the various parts are all simi- 
lar in their properties. But in a 
pinched discharge there are 
sarily currents, and the discharge 
gives out x-rays in great quantity. 
Under such conditions one can calcu- 
late a number of different values for 
what we may call an effective tem- 
perature or nominal temperature. 
For example, from the neutron out- 
put we get a value which might be 
called “‘the temperature judged by 
the neutrons.”’ It is simply the value 
which the temperature would have 
to be in a quiet plasma to give the 
number of neutrons observed. Simi- 
larly, there can be a temperature cal- 
culated from the X-ray output, and 
so on. The various temperatures will 
not agree. In unskilled hands they 
can lead to confusion but in the hands 
of experts they can be used with con- 
fidence. 

The real problem is to handle the 
gas skillfully so that it is as hot as 
possible and i§ confined as long as 
possible each time a large burst of 
current is passed through the tube. 
Pinch devices are deceptively simple 
in structure and appearance, but 
their behavior is complicated. 

In the Perhapsatron S-3 which at- 
tained a temperature of some 6 mil- 
lion degrees, there is good evidence 
that the pinch is well centered while 
the applied current is high. It undu- 
lates slightly, but the motion has an 
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amplitude of only about two milli- 
meters. These observations suggest 
that the discharge is well stabilized, 
and herein lies their great interest. 

Hard work lies ahead to improve 
the technology step by step. The sig- 
nificance of the technical papers re- 
leased in January lies more in the 
hopes they raise, than in the current 
state of the art. The techniques in the 
United States and Britain are based 
on the same principles but the appa- 
ratus employed is quite different, re- 
flecting different judgments as to 
the most convenient way to proceed. 
Now, the experimenters have some- 
thing to build on, something worth- 
while to study. 

The problems remaining are still 
formidable and it will be many years 
before we will be able to build and 
operate commercial reactors utilizing 
the deuterium of the oceans to pro- 
duce electric power. Years of inten- 
sive work will probably be required 


to develop a laboratory thermonu- 
clear device which will yield more 
energy than it consumes. After that, 
it will require more years to develop 
a full-scale power producer. There- 
fore, those who are apprehensive con- 
cerning the obsolescence of fission 
reactor plants as a result of fusion 
development need have little cause 
for concern. The controlled thermo- 
nuclear program will not interfere 
with the current development and 
construction of reactors to produce 
electric power from nuclear fission. 
In Britain also, Prime Minister But- 
ler indicated that there would be no 
modification of the present plans for 
the civil nuclear power program 
based on fission reactors. 

The results of research in the fusion 
process, however, are sufficiently en- 
couraging and the ultimate rewards 
are so great as to justify the necessary 
expenditures of money, time and 
talent. THE END 


Nuclear Development 
In Eastern Europe 


By STEPHAN E. SCHATTMANN 


\ UCH has been written recently 
concerning plans for the devel- 


opment of nuclear power in Western 


Europe, particularly in connection 
with the formation of the Euratom 
community of nations. Little, how- 
ever, has come to us with respect to 
similar plans in the Eastern European 
nations, hence, this brief report on 
nuclear developments in Czechoslo- 
vakia, East Germany, and Poland 
should be of interest. 

Any analysis of plans to use nu- 
clear energy ‘for the production of 
electricity in the Communist coun- 
tries of Eastern Europe must start 
from the present position of energy 
supplies and their future outlook. Of 
all the bottlenecks and _ shortages 
none is more likely to jeopardize the 
execution of economic plans than the 
energy gap. In Western Europe elec- 
tricity output has been increasing at 
a faster rate than industrial produc- 
tion, but the reverse is true in East- 
ern Europe. 

Unrealistic planning is undoubt- 
edly the primary reason for the im- 
balance between industrial produc- 
tion and electricity production. No 
proper allowance was made for the 
time factor in constructing new power 
plants and the coal mining targets 
were fixed without regard to the 
miners’ ability and willingness to 
work as intensively as the party lead- 
ers demanded. Power shortages have 
developed in all of these countries 
and existing generating equipment 
everywhere is operating at an exces- 
sively high rate as a consequence. All 
these countries have had to ration 


electricity. Load shedding and com- 
plete power cuts have become man- 
agers’ nightmares and night work has 
been introduced on a large scale to 
change the pattern of demand. 

It is against this background of 
mounting demand for energy and 
‘ritical nature on conventional fuel 
resources that the expansion of the 
electricity industry must be regarded. 
While far the greater part of the 
power to be generated is to be pro- 
duced with the help of conventional 
fuels, certain proportions, depending 
upon the countries’ technological re- 
sources, are to be generated by nu- 
clear plants. Poland, for instance, 
wants to increase her electricity sup- 
ply from 20 million daily kwh in 1957 
to 120 million daily kwh in 1972. 
Some 85 per cent of this total is to be 
produced in thermal stations, 10 per 
cent in hydro plants, and 5 per cent 
in nuclear plants. 

Czechoslovakia has been badly hit 
by the cut in Polish coal exports in 
1956. Almost all of its electricity out- 
put is produced by thermal stations. 
Hydro resources are limited, indeed, 
it is estimated that in 15 years all 
remaining hydro reserves will have 
been exhausted. Despite demands 
that coal miners increase their efforts, 
coal production will probably remain 
more or less static. Since coal imports 
from Poland may not again reach 
former levels for some time and since 
power demand is expected to increase 
by 10 per cent or more per year, the 
fuel deficit for electric power produc- 
tion will rise considerably unless nu- 
clear power becomes available. Present 





plans for additions to the Czechoslo- 
vakian power supply between 1965 
and } <5 call for considerable devel- 
opment of nuclear power. By 1970 it 
is thought around one third of all 
electric power needed could be pro- 
duced by nuclear plants. 

According to East German fore- 
casts, the coal output, consisting al- 
most entirely of lignite with its low- 
calorific value, within six years will 
no longer be sufficient to meet the 
nation’s power needs. Hard coal de- 
posits are very -limited and hydro- 
electric power resources are insignifi- 
cant. Here, too, nuclear power is the 
answer to future power needs. Under 
the East German plans, twelve nu- 
clear stations are to be built by 1970 
with a total capacity of 3000 MW. 

Quite apart from the necessity to 
bridge the gap between coal output 
and the demand for electricity, there 
is the attraction of putting coal to 
more profitable uses than the genera- 
tion of electricity. 

As far as the actual construction of 
nuclear power stations at the present 
time is concerned, the news is con- 
siderably more modest. Czechoslo- 
vakia is building her first nuclear 
station of 150 MW in Slovakia. It is 
to go into operation in 1960 and will 
use natural uranium as fuel and 
heavy water as moderator. A second 
station will be placed in operation 
somewhere between 1960 and 1965. 
Other stations are to be built in Slo- 
vakia and Moravia. East Germany is 
making a start with a station of 70 
MW, which is now under construc- 
tion in the vicinity of Berlin. This is 
to be commissioned in 1960. It will 
use a pressurized water reactor using 
both natural and enriched uranium. 
No details have been announced 
about other plants scheduled for com- 
pletion by 1970, with a total capacity 
of 3000 MW. 

Poland plans to complete her first 
nuclear station by 1965; its capacity 
is to be 200 MW, and will use natural 
uranium, and graphite as moderator. 
It will also produce plutonium. Other 
plants with a total capacity of 600 
MW are to be constructed between 
1965 and 1970. Nuclear stations com- 
ing into commission after that time 
are to be based on enriched uranium. 

None of these countries has, as yet, 
the necessary training and research 
facilities for a large-scale nuclear pro- 
gram and determined efforts are being 
made to catch up. Under agreements 
concluded in 1955, the Soviet Union 
is providing documentation and know- 
how, free, as far as is known, but 
recipient countries have to pay for 
the reactors and all equipment at 
market prices. The Joint Institute for 
Nuclear Research in Dubna near 
Moscow, acts as a focal point, and 
scientists from the various Satellite 
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countries are being trained there. The 
nuclear experts in Satellite countries 
also spend time there on research. 

Czechoslovakia has made the great- 
est progress in setting up its own re- 
search and development organiza- 
tion. The Nuclear Science Institute 
at Rez, near Prague, to be completed 
in 1961, has a 2000-kw reactor which 
uses natural and up to 10 per cent en- 
riched uranium, and distilled water 
as moderator. This reactor, which is 
now in operation, is used for research 
and for the production of isotopes. 
This facility also includes a cyclotron 
and other equipment supplied by the 
Soviet Union. A Faculty on Nuclear 
Physics has been established at 
Charles University in Prague. Ac- 
cording to a Czechoslovakian dele- 
gate to the October Conference of the 
International Atomic Energy Agency, 
Czechoslovakia will probably special- 
ize in certain branches of nuclear in- 
dustry such as the study of some as- 
pects of the reactor program and the 
problem of the disposal of radioactive 
wastes, vital to a densely populated 
country without access to the sea. 

An East German Atomic Research 
Institute is in process of development 
near Dresden, and this is becoming 
the nuclear research center of East 
Germany. The reactor, under con- 
struction, is essentially the same as 
the one described by Nikolayev at 
the Geneva Conference in 1955. It is 
a 2000-kw unit using up to 10 per 
cent enriched uranium with a neutron 
flux density of about 10" n per sq cm 
per sec. A 25-mev cyclotron and 
other equipment is under construc- 
tion, all being supplied by the USSR. 

The reactor at the Polish nuclear 
research institute at Swierk near 
Warsaw is to start operations early in 
1958. Another with a stronger neu- 
tron flux is to be built between 1960 
and 1965 entirely by Polish engineers. 
The program also includes a third 
reactor for testing materials. In line 
with the political developments which 
started in October 1956, Poland has 
been anxious to develop scientific and 
other contacts not only with the 
USSR, Czechoslovakia, and East 
Germany, but also with other coun- 
tries, such as Britain, France, Yugo- 
slavia, Sweden, Norway, Denmark 
and Switzerland. Sir John Cockcroft, 
Britain’s leading atomic scientist, has 
lectured in Warsaw, and Polish scien- 
tists attended the International Con- 
ference on High-Power Nuclear Phys- 
ics at University of Rochester in New 
York. 

The key factor in any plan to de- 
velop atomic power is, of course, the 
supply of uranium. And it is in this 
respect above all that the tight con- 
trol of the USSR over nuclear devel- 
opment in the communist countries of 
Eastern Europe is strikingly mani- 
fest. Soviet uranium resources are not 
of the same quality as those on the 
American continent and in Africa, 
and are not easily accessible in win- 
ter. Hence the Russians were not 
slow in securing deposits in Central 
Europe as soon as the Soviet forces 


entered this area after the war. While 
the mining operations are now by 
jointly-owned companies, in all cases 
the arrangement is that the entire 
output is to be shipped to the USSR. 
In 1957, press references stressed the 
fact that by selling exclusively to the 
USSR, East Germany and Czecho- 
slovakia were getting better prices 
than could be obtained in the West. 
No details of actual prices or ore de- 
liveries were disclosed but repeated 
references to “‘just and fair’ made it 
clear that public opinion needed to 
be reassured. 

As for mining, uranium worked 
in Czechoslovakia is sent to the 
USSR, the better quality going direct 
while the lower grade ores were being 
concentrated first. The principal de- 
posits are in the Jachymov area where 
uranium was found as far back as 
1789. All deposits are under effective, 
if not nominal control of and are 
worked by the Czechoslovak Jachy- 
movske Doly Co. In recent years 
uranium has been found in the Horni 
Slavkov region in Bohemia and the 
workings there are among the richest 
in the country. Still other deposits 
are reported to have been confirmed 
in Marianske Lazne and Pribram in 
the western part of the country, and 
in Eastern Slovakia. 

Before, and during the war, ura- 
nium in East Germany was being 
worked in S. W. Saxony and in Thu- 
ringia. Since the war, new deposits, 
easily workable and of good quality, 
have been found in the Ore Mountain 
region. The Wismut AG, a jointly- 
owned Soviet German company with 
an estimated labor force of 80-90,000 
workers is producing about 150 tons 
of pure uranium a year. 

The center of the uranium mining 
in Poland is Kowary in Lower Silesia, 
but intensive prospecting is going on 
throughout the country. Specialists 
and equipment as in the case of the 
other two countries is being provided 
by the USSR. 

While these development programs 
are of a limited character compared 
with projects in Britain and the Eu- 
ratom countries, it is questionable 
whether even these limited plans 
have prospect of being realized. Prob- 
ably the most important factor is the 
trend of the economy in general, and 
the progress of the electrical, engi- 
neering, and precision industries in 
particular. These, at present, are un- 
der severe strain, and some are af- 
fected by shortage of basic materials. 
Since the economies at any given mo- 
ment are operating at full capacity, 
without any margin of reserve, new 
production plans for nuclear energy 
projects are adding to the burden. 
The situation is even more difficult 
because of the shortage of trained 
scientists and technologists in the 35 
to 45 year group, most of whom are 
not regarded as sufficiently loyal to 
the regime. Yet, in view of the con- 
siderable effort being made to expand 
training facilities at universities and 
research establishments makes it 
seem likely that this particular bot- 
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Combination Rubber Seat Butterfly Valves and Expan- 
sion Joints in condenser circulating water service at 
the Green Bay Plant, Wisconsin Public Service Corpo- 
ration. Engineers: Pioneer Service and Engineering Co 


GREEN BAY...Combines Butterfly Valves 
with expansion joints for new economy 


Drop-tight shutoff, plus provision for pipeline 
expansion and ease of assembly are provided here 
in one compact Pratt unit. By combining the Butterfly Valve 
with the expansion joint, space requirements are minimized 
and maintenance (and initial cost) of one set of flanges and 
bolts is eliminated. This is a typical Henry Pratt engineering 
job—the mechanisms are the simplest available .. . for 
economy and minimum maintenance, and they are carefully 
designed and built for peak efficiency and operating ease. 


Henry Pratt pioneered the use of Rubber Seat Butterfly 
Valves in power plants. Combined with permanently drop- 
tight shutoff, the inherent simplicity and compactness of this 
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Butterfly Valves 


valve permitted a new concept of large-diameter valving 
by power plant engineers. 

Pratt Rubber Seat Butterfly Valves grew with the Power 
Industry for thirty years, and today are being installed in 
modern, nuclear power plants. For valve design—with 
imagination—see Henry Pratt. 


NEW! Latest, most accurate pressure 
drop and flow data, conversion tables, 
discussion of butterfly valve theory 
and application plus other technical 
information ... Write for Manual B-2S. 


SEAT 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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tle-neck will be broken. Again the co- 
operative arrangements which exist 
between the three countries will have 
some useful effect. And last, but by 
no means least, the communist coun- 
tries of Eastern Europe are able to 
benefit from the fact that they are 
late starters. Much of the West's 


basic nuclear research and _ techno- 
logical advance in reactor design, as 
has been admitted, is very helpful. 

Admittedly, there is no justifica- 
tion for accepting uncritically much 
that is being said by Communist 
propaganda about the development 
of nuclear energy, yet, without mini- 


mizing»the severe strains any progress 
in this field is bound to impose on 
already overburdened economies, it 
is well to bear in mind that the in- 
dustrial countries of the Soviet bloc 
are making a determined effort to 
strengthen their energy basis in the 
long run. 


How The APPR Was Prepared For Start-Up 


_ START-UP of any kind of 
power plant involves close atten- 
tion to many details but even greater 
care must be exercised when a nuclear 
power plant is first placed in service. 
Perhaps the most important differ- 
ence is the much greater emphasis on 
cleanliness in the case of the nuclear 
plant. This is illustrated in the follow- 
ing description of the start-up of the 
Army’s Portable Power Reactor at 
Fort Belvoir.' Although this was a 
prototype plant differing radically in 
many respects from nuclear plants 
previously designed and built by 
Stone & Webster, there were surpris- 
ingly few equipment failures or se- 
rious operating difficulties. 

As is well known, in this plant heat 
is transferred from the reactor core to 
the steam generator by a primary 
water loop under 1200 psi. Circula- 
tion in this loop is maintained by two 
canned motor coolant pumps. A small 
expansion drum is situated above the 
reactor and contains electric heating 
elements to pressurize the primary 
circuit. The steam generator is essen- 
tially a U-tube closed feedwater 
heater. Primary coolant flows through 
the tubes and feed water enters the 
shell side and is converted into steam, 
then slightly superheated in a small 
superheating section of the tube bun- 
dle and so passes out to the secondary 
circuit. The latter is essentially a con- 
ventional steam power plant operat- 
ing at 175 psig, 404 F. Its main com- 
ponents are an extraction condensing 
turbine generator of 2500-kw capac- 
ity, and the necessary auxiliaries. 


Rigorous Cleanliness Required 


Cleaning and flushing out of equip- 
ment was done in much the same 
manner as in a conventional plant 
with one important difference. The 
nature of this plant made necessary 
much more stringent standards of 
cleanliness. Dirt of any nature in the 
primary coolant system becomes ra- 
dioactive and complicates the decon- 
tamination procedure which must 
precede any important maintenance 
work. Foreign matter in the system 
might also damage the primary cool- 
ant pumps and could be a contribut- 


1 Described in detail on RP 78-81 and 112 of the 
June 1957 issue of Power ENGINEERING 
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By J. M. TOTTEN 


Chief Power Engineer 


Stone & Webster Engineering Corporation 


ing factor in corrosion of the primary 
system piping. 

The primary coolant system was 
cleaned by circulating water through- 
out the system, dumping refilling, 
circulating and dumping to waste 
until analysis of the water showed no 
pick-up of solids from the piping or 
equipment. The secondary system, 
exclusive of the steam generator was 
cleaned by circulating pure water 
containing trisodium phosphate, soda 
ash, and a wetting agent. The water 
was periodically discharged to waste 
and fresh water added for repeated 
circulation. 

The main condenser was cleaned 
separately from the rest of the sys- 
tem. Reagent grade chemicals were 
dissolved in the water in the hot well, 
and this was circulated through the 
condensate system and then dis- 
charged to waste. The reason reagent 
chemicals were used was to avoid the 
build-up of chlorides in the conden- 
sate beyond a limit of three parts per 
million. The chemicals contain not 
over 0.003 per cent chloride. During 
the chemical cleaning of the con- 
denser, the treated water was heated 
by direct injection of steam from a 
temporary boiler into the hot well 
until the solution reached a tempera- 
ture of 155 F. Temporary piping was 
installed where necessary in order to 
flush out all the branch circuits in the 
condensate and feed water piping. 

Hand-cleaning was also employed 
to remove scale from the interior of 
the hot well. Temporary fine mesh 
strainers were installed in the suc- 


tions of all the pumps except the cir- 
culating water pumps. After draining 
out the chemically treated water, the 
condenser and piping were rinsed twice 
with distilled water. 

The flushing out of the steam gen- 
erator was done with distilled water 
treated only with a detergent. After 
the detergent treated water was 
drained out, it was necessary to rinse 
the steam generator and piping about 
four times to clear out the last traces 
of detergent. 

The cleaning of the primary sys- 
tem was done by Alco products em- 
ployees, and they used great care in 
cleaning the reactor. As an illustra- 
tion of what were considered to be 
necessary precautions, when the reac- 
tor cover was off, the workmen enter- 
ing the reactor wore canvas covers 
over their shoes and long white coats. 
Their pockets were emptied and, of 
course, smoking was prohibited. 


Borrowed Temporary Boiler 

In order to pressurize the second- 
ary system for test purposes, a small 
automatic oil-fired steam generator, 
commonly called a “jenny,” was in- 
stalled. This served its purpose well 
but was inadequate for steam line 
blowing purposes. So a large portable 
oil-fired boiler mounted on a trailer 
was borrowed from the U. S. Army 
Engineers. 

This boiler was connected through 
a temporary pipe to the steam piping 
near the outlet of the steam generator 
and was used to blow out the steam 
lead to the turbine generator at full 
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THE PEACEFUL ATOM 


..- takes a big step forward 


Formal Dedication of the 
Sodium Reactor Experiment 
Marks Significant Milestone 
in Nuclear Power Program 


On November 14, 1957 
high in California’s Santa Susana Moun- 


, in a building 


tains, a group of people witnessed a 
ceremony of great significance not only 
to America, but to mankind everywhere 
What they saw was the official confir- 
mation of the success of the sodium 
graphite type of nuclear reactor as a 
most promising new method of increas- 
ing resources of usable power in a 
power-hungry world. 

They were watching the formal dedi- 
cation of the Sodium Reactor Expert- 
ment, designed and built for the Atomic 
Energy Commission by Atomics 
International. The SRE includes an 
experimental atomic power reactor, 
which achieved sustained nuclear fis 
sion in April, 1957. In July reactor heat 
was used to generate electricity. The 
SRE has been performing as planned, 
supplying data on the practical aspects 
of designing and operating a power sta- 
tion based on the Sodium Graphite Re 
actor. The power produced by the SRE 
is being delivered for use to the homes 
and factories of the nearby San Fer 
nando Valley. It was the first electricity 
ever to be supplied to the American 
public by a private utility from a non- 
military nuclear reactor. 


NuUCLEAR-POWERED SPARK 





THE ATOM GOES To WorK IN SOUTHERN CALIFORNIA 


1 ¢ ; KA 


Basis for Large Power Stations 


Atomics International designed the 
SRE to give a maximum output of about 
6500 electrical kilowatts. This nucleat 
power plant is now in operation as part 
of the Atomic Energy Commission’s 
program to develop efficient types of 
reactors to meet the growing worldwide 
need for power. Atomics International 
will use data from the SRE to design 
and construct large power stations like 
the 75,000 kilowatt plant planned for 
the Consumers Public Power District 
of Nebraska. 

The Southern California Edison Com 
pany cooperated with Atomics Interna- 
tional by providing a generating plant 
to turn the nuclear reactor heat energy 
into electricity and by distributing the 


power to its Customers 


Other Achievements by Al 
Another nuclear power approach being 
conducted by Atomics International for 


the Atomic Energy Commission is the 
Organic Moderated Reactor Experi- 
ment in Idaho, which has been operat- 
ing since last September. This project 
will provide technical information for 
the construction of two 12,500 kw 
power stations—one in Piqua, Ohio; the 
other in a Latin American country. Al 
recently completed a study for the 
AEC’s Maritime Reactors Branch 
which indicated that the OMR has tech- 
nical and economic promise as a power 
plant for atomic supertankers and mer- 
chant ships. 

Another power reactor concept, the 
Advanced Epithermal Thorium Reac- 
tor, is under study for the Southwest 
Atomic Energy Associates. Al research 
reactors are now operating in Japan, 
Denmark, and the United 
built for Italy 


Germany, 
States. Others are being 
and West Berlin. 
ATOMICS INTERNATIONAL, P.O. Box 
309, Canoga Park, California. Cable 


Address: ATOMICS 


ATOMICS INTERNATIONAL 
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rated speed, to test the overspeed 
trip and to carry a load of about 100 
kw. This enabled the operators to be 
trained in the operation of the sec- 
ondary system, and it enabled the 
electrical tests to be completed before 
operating with steam produced from 
nuclear energy. This use of a tempo 
rary boiler resulted in saving time 
and avoided the complications of try- 
ing to test out the secondary circuit 
with steam produced by nuclear en- 
ergy. 

In any modern power plant con- 
trols are centralized and before it can 
be operated the majority of the in- 
struments and controls must not 
only be installed but the instruments 
must be checked for accuracy and 
calibrated as required and the con- 
trols must be tried out and if not 
ready for automatic operation they 
must be available at least for remote 
manual operation. The APPR plant 
was no exception in this respect. 

During preliminary operation a 
“dummy” core was installed in the 
reactor; after the reactor was brought 
up to normal operating pressure ex- 
haustive tests of the control rod 
drives were conducted to make cer- 
tain that control of the reactor was 
completely reliable i.e., that the con- 
trol rod and rod drives operated con- 
sistently and free from any suggestion 
of sticking. This required very careful 


adjustment of the clutches, position 
indicators, seals and other parts of 
the mechanism. 

Many instruments and controls 
usually found in a fossil fuel fired 
plant were not needed for this plant; 
however, there were many other in- 
struments which could have no place 
in a conventional plant. For example, 
there were five recording area moni- 
tors and three indicating type and 
one recording type operational moni- 
tors with necessary alarms to detect 
and measure radioactivity in the air, 
and water in both primary and sec- 
ondary systems. 

Instead of a fuel oil tank, which to 
contain the equivalent potential of 
the reactor core would hold 385,000 
bbl of No. 6 oil and would be 100 ft 
in diameter, and 274 ft high, there is 
a fuel vault about the size of the bath- 
room in your home. 


Encountered Few Difficulties 

There were surprisingly few equip- 
ment failures or serious operating dif- 
ficulties. The original vertical circu- 
lating water pump motor bearings 
failed and replacement bearings failed 
before it was discovered that the 
bearings had been mounted with no 
allowance for motor shaft expansion. 
After correction the bearings oper- 
ated satisfactorily. 

The hollow metal float in the dis- 


New Nuclear Literature 





FIRST, and foremost among last 
month’s publications issued by the 
Government, is the Twenty-third 
Semiannual Report of the Atomic 
Energy Commission, dated January 
1958. This 463-page report contain- 
ing the multitudinous details of the 
AEC’s operations during the last six 
months is worth anybody’s serious 
attention. Much of it makes ex- 
tremely interesting reading. It can 
be obtained from the Supt of Docu- 
ments, U. S. Govt Printing Office, 
Washington, D. C. * * * For those 
concerned with the really technical 
details of nuclear development the 
two issues of Technical Progress 
Review issued in December, 1957 
and February 1958 respectively 
should be very valuable. These quar- 
terly reviews are being issued by the 
AEC on a number of different 
branches of nuclear development. 
The one issued in December is the 
first report on Power Reactor Tech- 
nology and the one issued in February 
is the first report on Reactor Fuel 
Processing. These reports are pre- 
pared by experts in the respective 
fields and serve to acquaint engineers 
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and scientists with the latest progress 
in each field. These quarterly reports 
are available on subscription for 
$2.00 per yr, domestic; $2.50 foreign; 
55 cents per copy, through Supt of 
Documents, Govt Printing Office. 
*** Not particularly new, since it 
was issued in April 1957 but we just 
got around to reading it, is another 
AEC publication, Neutron and 
Gamma Irradiation Facilities. This is 
another volume in the AEC’s Nuclear 
Technology Series. It is a 79-page 
book illustrated with drawings and 
charts, and provides a compact 
reference source on nuclear radiation 
facilities in the U. S. Compiled by 
Fred Minuth and John Martens of 
the Argonne Nat. Lab., it describes 
10 irradiation facilities operating 
now or expected to go into operation 
soon. A splendid book. It is paper 
bound and may be purchased for 
60 cents from Supt of Documents. 
** * Control Over Source and Special 
Nuclear Material (TID-7537-Pt 2) 
is a compilation of papers presented 
at a symposium held in New York, 
March 5-7, 1957. It contains in- 
formation on such things as AEC 
pricing policy and billing procedures, 
material control procedures used 
during the EBR fuel fabrication, 
control in the processing of spent 
reactor fuel. There is considerable 
interesting information on measure- 
ment and instrumentation. Available 


tilled water tank stuck near its top- 
most position. This was freed. It does 
indicate that rollers mounted on the 
float and traveling on the central 
guide post would be a distinet im- 
provement. 

Ironically enough, shortly before 
the dedication date insulation on the 
generator field pole windings failed. 
Temporary repairs were hastily made 
in time to avoid an embarrassing 
postponement of the dedication rit- 
ual. The generator rotor following 
the repairs was out of balance and 
this was not corrected until after the 
dedication. 

High moisture content in the steam 
from the steam generator had been a 
troublesome problem at all loads 
above 1750 kw. More efficient sepa- 
rating devices now have been in- 
stalled in the steam generator. 

One of the primary coolant pumps 
when first operated produced a light 
ticking noise. Upon dismantling it a 
slight dent was found in the pump 
impeller shroud; this was easily cor- 
rected. 

The lubricating oil cooler piping 
contained adherent rust and it was 
necessary to mechanically rap the 
piping to get it clean during oil cireu 
lation. As is customary, after oil cir- 
culation was completed, the system 
was drained and the reservoir was 
cleaned manually. 


from the Office of Technical Informa- 
tion, Dept of Commerce, Washing- 
ton, D. C. at $3.00 per copy, * * * 
Anybody interested in the Economics 
of Atomic Energy from a world wide 
standpoint will find Mary S. Gold- 
ring’s book by that name interesting 
and easy to read. The author lives in 
London and she discusses critically 
the growth of Britain’s nuclear power 
from the viewpoint of one who is well 
informed, yet outside and, therefore, 
free from the trammels imposed by 
either membership of the U. K. 
Atomic Energy Authority or Com- 
mercial organizations. Chapter 2 pre- 
sents a very simple explanation of 
some of the basic elements of nuclear 
science. Published by the Philosoph- 
ical Library, 15 East 40th St, New 
York, N. Y. Price $6.00 * * * From 
the Louisiana State University Press 
comes a volume which blueprints the 
coming Atomic Age in the South (The 
South of U. S., of course) from the 
present until 1975. Convinced that 
the economic future of the South lies 
at the heart of the atom, the South- 
ern Governors delegated the South- 
ern Regional Education Board to pre- 
pare this business-like study. A major 
feature of the book is its striking plan 
for an interstate compact for nuclear 
development. Valuable coverage is 
also given to a variety of nuclear proj- 
ects of Southern industrial groups and 
to the thorny problem of educating 
scientists and technologists. It was 
edited by Redding S. Sugg, Jr. Pub- 
lished by Louisiana State University 
Press, Baton Rouge, La. Price $3.50. 
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18° alloy steel elbows 
with 3.9 wall for ex- 
tremely high pressure- 
temperature service 





Heavy wall laterals 
closed impression die 
forged of Stainless Steel 
in a variety of sizes. 








Stainless Steel, heavy 
wall, reducing tee with 
extended run section 


Stainless Steel Elbow with heavy wall 
and special radius for nuclear service 












Seamless and welded rolled rings pro- 

duced in sizes to 20 feet in diameter 

in rectangular and contour cross sections 
in all forgeable material specifica- 

tions . to meet critical requirements of 

reactor installations 














16''x 16 x 20" forged 
Chrome-Moly bull- 
head tee with special 
flow dividing throat 
section opposite the 
branch. 










Heat exchanger tube 
sheet of Stainless Steel 
Forged weight — 4220 
pounds 








FOR NUCLEAR AND 
CONVENTIONAL POWER 
PIPING APPLICATIONS 


Ladish is widely recognized as a prime, dependable 
source for a broad range of special-purpose fittings ang 


forgings to meet unusual piping problems. 


The fittings shown here were developed in clos@™ 


collaboration with the engineering staffs of firms pioneer& 


ing in the design of modern conventional power plant 


and nuclear power installations. 


Ladish has extensive experience and unequalled 
facilities for forging, machining and testing . . . small ane 
large, simple and complex parts, in virtually every forge: 


able material .. . under precise metallurgical and manu: 


facturing controls. 


Intricately shaped 
Stainless Steel heat ex- 
changer heads. Drop 
Forged and machined 
to close tolerances by 
Ladish. 





PRODUCED TO OPTIMUM STANDARDS 
OF METALLURGICAL INTEGRITY AND 
MANUFACTURING QUALITY... 


Outstanding reliability . . . a distinguishing feature 
of Ladish fittings . . . is the direct result of a combi- 
nation of skilled craftsmen, Controlled Quality 
methods, unmatched laboratory and production 


facilities. 


Each step in production from initial verification 
of material analysis through final inspection is con- 
trolled by an extensive staff of quality-conscious 
metallurgists and engineers. 


This continuous painstaking control of produc- 
tion processes assures metallurgical integrity and 
conformity to specifications. 
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FOR NUCLEAR AND 
CONVENTIONAL POWER 
PIPING APPLICATIONS 


Ladish is widely recognized as a prime, dependable 
source for a broad range of special-purpose fittings and 


forgings to meet unusual piping problems. 


The fittings shown here were developed in close 
collaboration with the engineering staffs of firms pioneer- 
ing in the design of modern conventional power plants 


and nuclear power installations. 


Ladish has extensive experience and unequalled 
facilities for forging, machining and testing ... small and 
large, simple and complex parts, in virtually every forge- 
able material under precise metallurgical and manu- 


facturing controls. 


Intricately shaped 
Stainless Steel heat ex- 
changer heads. Drop 
Forged and machined 
to close tolerances by 


Ladish. 











Type 304L Stainless 
Steel Nozzle, drop 
forged and machined 
to precision tolerances. 





Largest closed impres- 
sion die forging pro- 
duced to date. Weight 
— 10,500 pounds 

316 Stainless Steel. For 
use in modern power 
plants operating at ele- 


vated pressures and 
temperatures. 
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WELDING ASA & SCREWED and 
FITTINGS MSS SOCKET FITTINGS 


FLANGES and UNIONS | 
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Titanium pipe fittings 
produced for a number 
of critical piping instal- 
lations requiring posi- 
tive resistance to ex- 
tremely corrosive media 


... AND IN PROTOTYPE REACTOR SYSTEMS 
FOR SURFACE SHIPS 


HANFORD @ OAK RIDGE @ ARGONNE 
LOS ALAMOS @e@ PADUCAH 
DRESDEN @ SANTA SUSANA @ DETROIT 
SAVANNAH RIVER © PORTSMOUTH 
NATIONAL REACTOR TEST STATION 
SHIPPINGPORT @ BROOKHAVEN 














e Suburb) WISCONSIN 
Fittings 
nd LONG TEMA & LARGE O.D. 
NGS NECK FLANGES & 
iS FLANGES ROLLED RINGS 









LADISH 


FITTINGS 
ARE USED IN THE 
ENTIRE FLEET OF 





NUCLEAR POWERED 


SUBMARINES 


NAUTILUS 
SEAWOLF 
SKATE 
SWORDFISH 
SARGO 

SEA DRAGON 
HALIBUT 
SKIPJACK 
TRITON 


LADISH 
CONTROLLED 
QUALITY FITTINGS 
IN ALEC. 
NUCLEAR 
REACTOR 
INSTALLATIONS 


THESE AND OTHER FITTINGS ARE 
PRODUCED BY LADISH TO MEET THE 
UNUSUAL REQUIREMENTS OF MOD- 
ERN POWER GENERATION. 











CARBON STEELS ¢* ALLOY STEELS © STAINLESS STEELS © ALUMINUM 
TITANIUM @ INCONEL @¢ AND WIDE RANGE OF FORGEABLE MATERIALS 


 Frus 


IPS BUTT WELDING FITTINGS—'2"’ thru 42’’—Sch. 5S thru 4” walls 


Ca Prat 


TUBE O.D. WELDING FITTINGS—!2"' thru 36'’—.049” thru .250”’ walls 


LONG WELDING NECK FLANGES— 


LARGE O.D. and TEMA FLANGES— 
1” thru 24’’—150 Ib. thru 2500 Ibs. 


Up to 20’ in diameter 


aera * *»& Gees: 
90a Ge A &.-.- 


SCREWED and SOCKET TYPE FITTINGS and UNIONS—'%” thru 4’’—150 Ib. and 2000 thru 6000 Ibs. 


Serving the West: LADISH PACIFIC DIVISION, LADISH CO., Los Angeles, Calif. 
Serving Canada: LADISH CO. OF CANADA LTD.., Brantford, Ontario 


Sales Offices: 
@ CALGARY e DENVER e MILWAUKEE @ PHILADELPHIA e SAN FRANCISCO 


ATLANTA e CHARLOTTE e HOUSTON e MONTREAL « PITTSBURGH e SEATTLE 


© AMARILLO 


BATON ROUGE e CHICAGO e LOS ANGELES e NEW YORK e ST. LOUIS * TORONTO 


BUFFALO © CLEVELAND e MEXICO CITY e ODESSA e ST. PAUL « TULSA 





ELLIOTT 


TURBINES 


YOUR CHOICE OF DESIGN MODIFICATIONS 
TO MATCH YOUR SPECIFIC 
APPLICATION REQUIREMENTS 


Constant-speed oil 
relay governor. 
NEMA Class C, 1000 
to 4500 rpm. 


Type F 
Built-in constont or 
differential pressure 
pump governor—to . 
4500 rpm. 4 


Type O 
Variable-speed oil 
orifice governor 
NEMA Class A, 800 
to 10,000 rpm. 


Other modifications include electric and pneumatic remote 
trip, high bock-pressure trip, electric and pneumatic speed 
changer, low oil pressure trip, special shaft extensions, 
and various accessories. 


simplified design includes 
reliable governing system 


icting governing system with over- 


The Elhott-engineered, direct 

speed trip and valve (NEMA Class A) positively insures smooth 
uniform speed 24-hours-a-~ , day-alter-day, year-after-year. The 
horizontal, fly-ball-type, l-sensitive element is effectively 
weather proofed DY al 
nd of the 

idmission valve by a irdy linkage 


non-agcing N 


steam seal ove! long Opel in 


enclosure mounted on the 
directly connected to the steam 
Mica-impregnated packing 
nd a flexible, oprene grommet insure an effective 

periods 

Other design benefits of Elliott single-stage turbines are 
inspection simple replacement of wearing parts 
and interchangeable components from one tur- 
ilways near you is your 


bine frame to another. And \ 
Elliott field engineer. For full details write Elliott 
Company, Steam Turbine Department, Jeannette, 


Pa. Ask for Bulletin H-22B 








ELLIOTT Company 


STEAM TURBINES * MOTORS * GENERATORS * DEAERATING HEATERS * EJECTORS * CONDENSERS * CENTRIFUGAL COMPRESSORS * TURBOCHARGERS © TUBE CLEANERS © STRAINERS 
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POWELL 


world’s largest family of valves 








Fig. 1365A-+Smatt SteetPressure Seat “Y”’ 
Cheek Valve for 1500 pounts W'S:P- Socket 
weld ends. Sizes “2” {o 2”. Alsa available 
far 2500 pounds in sizes 2” to 3”. 

Fig. 3061A WE—Newly designed Steel 
Swing Check Valve for 800 pounds W.$.P_. 
Has straight flow through area when 
dise $19 wide open position 


Frg- £1363—Steet Pressure Seat Gate Vatve for 
1500 pounds W,S.P. The higher the pressure within 
the valve the tighter the seal at body-bonnet joint. 
600, 900, 2500 pound valves can be furnished, 





Fig. 1444} Large Tron| Body Bronze Mounted) — 
Gate Valve for 125 pounds W.S.P. Outside 
screw.tising stem and yoke, double wedge 
disc. Alsa available with sohd wedge disc 


Fig. {9003' WE— Steet Gate Valve 

‘for 900 pounds W.S.P| Outside screw 
rising $tem and yoke. Solid wedge 
disc, Steel valves are available for 
pregsures from 150 through 2500 pounds. 


Fig. 512-+Small Bronze Gale Valve for 
150 pounds W.S.P. Inside screw. non- 
rising stem..Solid wedge disc, Can also 
be supphed with flanged ends. 











NO MATTER WHAT your flow control requirements, Powell offers more kinds or types of valves, 
available in the largest variety of metals and alloys. Powell distributors, located in all principal 


cities, maintain inventories to fill almost any need. For special engineering problems, write direct to: 


THE WM. POWELL Company * Dependable Valves Since 1846 + Cincinnati 22, Ohio 
For more data circle 533 on Post Card 
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Bul etin Oo 


Boiler Feed Pumps — Light-pp 
discusses relative 
ind turbine r 


suumps. Design features and 


merits ol 
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igre of company’s boiler 
pumps are detailed 


of pump characteristics is ine 
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102 On Glassed Pumps—'‘‘It’s 
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ad ipplication C;soulds 


Pumps, In 


103 Multi-Stage Compressors 


Bulletin 150, 64 pp, presents company’ 


my 
d 


ilti-stage centrifugal compressors 
mit \ split in 


Advantages 


vel 


cusses fundam 


ompressors ind 


104 ir Compressors 

SG-1 describes unit-type and stationary- 
ir compressors manufactured by the 

data on 


ilong with 


inv. Photos and de scriptive 


basic models are giver 


mation on cde sign speeds methods of 


brication, and working capacities. L« 
i Div., Westinghouse Air Brake ¢ 


HEATING 


Instantaneous Heaters — Bu! 
ty ym 


etin IW-34, 8 pp, features indirect 
nstantaneous water heaters, their applica- 
| Covers 


selection and insta 
ul indirect 
methods of determining available 
ipacl estimating hot demand 
ind includes example problems, typical 
lection Bell 


lation 
water heating 
boiler 


“wivantiages ol 


water 


heater tables 


install itions, s¢ 


& Gossett Co 


106 Cabinet 


Bulletin 9617 describes <« 
designed line of cabinet heaters and their 
construction {pictorial 
reference guide shows 43 possible mount- 


Heaters — Sixteen-pp 


ompany’s re- 
eatures of 


ing arrangements. Tables of steam capa- 
ities for 14 and of hot water 
capacities for 21 included 
Also provided are Btu correction tactors 
for hot water and steam, cfm conversion 
factors, other data. Schematic drawings 
show four piping installations. American 
Blower Div., American-Standard 


mode Is 


models are 


MECHANICAL 
POWER TRANSMISSION 


107 


ment — Bulletin 


Power Transmission Equip- 
7900-B1P, 12 pp, is 


designed as a general catalog on mechani- 
cal power transmission equipment. Con- 
tains selection charts for heavy duty QD 

light weight and QD Junior 

V-belts, and _ variable speed 
including all-speed drives, motor 
ind a line of motor pulleys W orth- 


she aves 
sheave s 
drives, 
drives 


ington Corp 


108 Gears, 
Latest information on stock gears 
reducers, sprockets and chains, flexible 
couplings, universal j and 
pillow blocks Is presente d In SU-pp ( ‘atalog 
100. Special charts for selection of 
choice to 


Speed Reducers — 
speed 
joints, collars 
speed 
reducers and stock gears allow 
be made simply and easily. Another feature 
is the use of color coding. Individual sec- 
tions are assigned distinctive colors and a 
color-key appears on front cover tor qui k 


Charles Bond ¢ 


location of material 


109 Variable Speed Drives 

Twelve-pp Bulletin 550 describes prin 
ciple of operation, features and operating 
variable speed 


company’s | 
included 


Selection table s are 


“uivantages ol 
Long 


diagrams. Graham 


irives 


ith dimensional 


\“ 
lransmissions In 


110 Heavy Duty 


lustrated bulletin describes Condor LS 

lt for long center, heavy duty 

featuring a& precision proportioned 
onstruction reported to eliminate V-belt 
whip and turn-over that leads belt 
Advantages of design and con- 
ire detailed. Manhattan Rubbet 
bestos- Manhattan, Inx 


V-Belt Phis 


drives 


to " 
failure 
struction 


Div Ray 


111 Electric Brake Application — 
Bulletin GET-2770, 8 pp, provides di 
tailed technical data on the applic ation ol 
company’s complete line of a-c and d- 
brakes Applications, performance, Op- 
eration and characteristics of 
operate d, Thrustor-ope rated, and magnet- 
operated brakes are discussed. In addi- 

16 performance curves are included 
General Electric Co 


112 Bearing Units — Catalog Bu- 
101-A, 12 pp, illustrates and 
company’s line of bearing units, consisting 
blocks and flange blocks. Ad- 
vantages are detailed and comparison 
charts, specifications and dimensional 
diagrams are included. Browning Mfg. Co 


solenoid- 


tion, 


describes 


of pillow 


DUST, FUME CONTROL 


114 Dust Collector — Bulletin A- 
9157, 6 pp, describes and illustrates com- 
pany’s line of wet and dry type dust 
collectors and auxiliary equipment, in- 
cluding cyclones, centrifugal and dynamic 
washers, dust and fiber filters, discharge 
gates, others. Typical applications are 
illustrated, and details of design shown 
The Ducon Co., Ine 


115 Hot Gas Washer — Bulletin L-2 
describes a single-unit hot gas washer 
designed to eliminate most air pollution 
problems and resist temperatures to 2000 
F. Explains how it incorporates five 
methods of hot gas collection in a single 
compact unit. Describes operation and 


lists six features. Specifications given for 
models in the line. Lehigh Fan & 
Fuller Co 


seven 
Blower Div., 


AIR HANDLING 


116 Air Engineering — Eight-pp 
Bulletin 135, on air engineering for the 
process industries, offers a collection of 
brief descriptions on apparatus manufac- 
tured by this company. Covers such func- 
tions as heat removal by air method in 
process cooling; heat treating; refrigera- 
tion; air liquefaction; heat and moisture 
control; low temperature conversion, 
others. Apparatus includes after-coolers, 
air conditions rs, liquid coole rs, heat ex- 
others Niagara 


( hangers condensers 


Blower Co 


117 Guide to Grilles, Registers — 
Catalog 1-58 is a 54-pp selection manual on 
air diffusion equipment. Describes com- 
pany ’s line of grilles and registers, includ- 
ing new airline grilles and registers, curved 
louvres and grilles and louvres pivoted at 
the front. Provides photos, drawings and 
selection tables for each of the 26 standard 
sizes and for the new grilles with curved 
louvres. Waterloo Register Co., Inc. 
118 Electric Unit Ventilator — De- 
scriptive bulletins and sample architectural 
specifications on company’s automatic 
electric unit ventilator are among the new 
publications recently announced as avail- 
able. Complete details and illustrative ma- 
terial included. Edwin L. Wiegand Co. 
119 Heat Fans — Bulletin HF 100, 20 
pp, describes features and construction 
components of high temperature heat fans 
Performance and selection data are fur- 
nished in tabulated form, and example and 
explanation of engineering calculations in- 
volved in selection of heat fans is included 
General Blower C 





Do any of these catalogs answer 
your operating or maintenance 
needs? Let us know by circling 
the number of the catalog on the 
post card provided on pages 
141-142. We'll do the rest! 











120 Duct Design Manual — This 
24-pp publication is devoted to de sign ol 
ducts for air high velocity heating and air 
conditioning systems. Contains many per- 
formance tables, some compiled for the 
first time. Correct design procedure is ex- 
plained by step-by-step computations on 
two work sheets for a multi-story building 
Schematic layouts are shown. Information 
on duct construction and duct installation 
is provided Anemostat Corp of America 


ELECTRICAL 


121 For Synchronous Performance 

- Bulletin 1900, 8 pp, describes the Syn- 
cro-Spede, a synchronous induction motor 
built in same NE MA frame size as a stand- 
ard one of equal horsepower. Uses illus- 
trated include high frequency drives, pre- 
cise timing, metering and recording de- 
vices, constant conveyor drives 
Graphs and illustrations show design prin- 
ciples. The Louis Allis Co. 


122 Pump Motors — Totally pro- 
tected pump motors, from 4 to 1,000 hp, 
are described in Bulletin B-2507. Photos 


speed 


6] 





123 Comparative Motor 
his Compar-A-Frame, Bullet 
MLA 


il 


ram S1zes 


gineering (Co 


124 ~ ery D-( rig tong 
iE D-3343, 8 p yw 


equip = 


Bull 
mpans 
yhicatior ompte 
il ring eT ‘ mot rl manulacturing 

: , Ger 


t 
t 


Mill Motor 


620 


stures 


12¢ 


ul l s 


Cable Buying Hints 
tvle, 20-pp po ize 


127 High Voltage ¢ ables — Bullet 
RCD 701 describes Neo 
high voit powe ) 


ind nomu 
resistan 


Rome 


128 
A low-voltag distr 
whic pt comi 
ferent tvt fy ctive 

tots p Bulletin Gl 


subject o 
features, plicatl i 


Distribution 


ibution sw 


Switchboard 
chboard 
mnation Of SIX dl 
devices s the 
\-6627. Lists 
protective ce 


bppilt ations A 1 


vice initorn 
i 1 guide-form spe- 


selectior 
elheations 


129 
Bulletin | 
tages ol ‘ \ 1 
swit hge 

data 


currents 1 ‘ volt Ss 


Switchgear 


usses advat 


Low Voltage 
6H004-( 20 pp. dis 
re ol ow oltuge 
stion am 

tion short 
ystems 
itions and t 


out I-'] 


tailed spe 
gear Lsse mil i 


Breaker ¢ 


130 Safety Switches 

illustrates and describes the ind ad 
ine of Isoline safety 
ituring total safety, maximum 
spacity ind interchange- 
ibility. Total operation is illus- 
trated. Electric Distribution Products 
Inc., Div., Worthington Corp 


131 Motor Controls Illustrated 
56-pp Cat ilog 5800 features quick selector 
tables giving speed 
heater size and heater ampere ratings plus 
enclosure choices and prices in one easy to 


Chis bulletin 
uses 
vantages of compan sl 
switches fe 
flexibility, wide « 
satety 


horsepower, motor 


62 


Bulletin Gl 


600 Vv, 1500 hp 


iddition, it contains design 

mstructions tor 

drum 

but- 
j 


oland prot ae 


ind ordering 


starters ind contactors 


ressure witches 


push 


Controls 


usses coordi 


Motor 
8 pp, dis 


Individual 

a 

start rlow-volt we n 
nd tt ree phase 

squirrel-cage vound-rotor 


132 


otors up to 
Describes 


itures and 


provide s 
low- 


chronous motors: cites i¢ 


sitions of various starters 
I on short-circuit 
oltage individual starters 
overload relays 
General Electric Co 


protection tor 
ind discusses 
ontactors ind Accessories 


ind modifications 


133. 


purpose 


D-C Contactors, Relays Cat- 
\-6621 2 pp 
contactors, mil 


eovers genel il 


i-type contactors 

general purpose re 
instantancous-over 

overtioad relays 


ind de« 


nd high drop-out rel 


thermal 

l accelerating 
ion and ipplic ition data are 
instructions 


perti- 


luding ordering 


vided, in 
product desc photos ind 


t 
technical data. General Electric ¢ 


riptions 


134 Stationary Batteries Twelve 
pp Bulletin GB 1783 is offered to aid in 
t Plante bat- 


stems, sig- 


ind inst illing C,ould 
irm s 


other ery 


iT il 
emerge ighting Ices 
standby 


tabu- 
hour capacity, dis 


itteries are used for 
engineering specifications 
uce smn pere 
dimensions 


juired 


overa 


rates 
cell and electrolyte re 


data are 


given with recom- 


for storage 


om nsions 


ional Batteries, 11 


Connectors Bul 
detailed in- 
environ- 
Two 


Electrical 
OZ pp ‘ 

company s line ol 
connectors 
described 
ind selection data 
included 
contact 


itures 
formation o1 
ment-resistant electrical 
connectors are 


series of 


InAjOr 
vith itions 
photos, drawings and di 
\ wide choice of pin and 
onfigurations and rece ptac le housings for 
many industrial applications is listed. The 


Pyle-N 


136 


20) l6 pp 


speci 
igrams 


socket 


itional Co 


Electrical Contacts Catalog 
describes properties ind ap- 
company ’s line of electrical 
Discussed are contacts manu- 
from fine silver, palladium and 
alloys as well as silver 
nium oxides and powde red metal 
ompositions designated as Gibsiloys. List 
of applicat furnished. 


Gibson Kleetric Co 


oli ations of 


contacts 


factured 
| cad- 


| 
nicke sliver 


many 


ions and materials is 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 141 and 142. 











137 Thermocouple Extension Wires 

Fight-pp Catalog 32 illustrates, according 
to insulation and construction, company’s 
types of thermocouple and extension wires. 
Listed with each are identification symbols 
ol the calibrations and gage SsiIZcs available 
Charts give information on calibration 
symbols and wire color codes; wire resist- 


prope rties 
Phermo 


weights, and electric 
ind insulation el eristies 


electric Co., Ine 


1 38 Emergency 


pp Pruabolic ition 


LnCces 
iract 


Lighting 
tures 


yeneyv light 


cote 


} } 
ndustria 


vddition 

ontains col 

‘tions on tures 
exit signs, as from 


National Eleetris oc 


Standard Electric Tin 


I nts 
juiremeé 


VALVES 
140 Diaphragm Control Valves 


Sper ification SS1LO-16 gives details of con 
SOO three 
sing! 


designs tor mixing ol 


series 


struction on company's 


ontrol valves, including both 


wit ‘ 
ind double-seated 


diverting service. Includes s ma 


eriials 


pressure ratings and 


of bod types Niins 
Regulator Co 


141 


7F fe 

sure regulating valves and 

diaphi igm operated control valves. Gives 
different 

pressures hod mate 


pipe sizes , W Cash 


Bulleti 


ym pres 


Automatic Valves 


itures quick-relerem data ¢ 


reducing and 
ensy-to-Uust resunnw ol se Ve 

including 
service and 


Mig 


valves 
rials, 
Valve 
142 Relief Valves Catalog 110 de 
company s ine ol vdjustable 


tuated reliel valves 


curves complete 


Corp 


scribes 

spring- 
formance 
parts specifications 


Puthill Pump ¢ 


Includes per 

dimensions 
cutaway drawings and 
photos 
143 
fly 


describes compan 


Purge Sequence Valve This 
s steam purge s¢ 
quence valve, designed to provide a secure 
and hazard-free means of purging or scour 
ing oil burner tips in industrial installa- 
tions. Contains diagrams and a 


the valve. Atlas Valve Co 


144 Valves, Controllers Bulletin 
S-730-1, 8 pp, describes company’s line of 
lers, including 

Valves 


photo ol 


automatic valves and control 
reducing and regulating 
back pressure valves 
differential regula- 
com 


pressure 
V ilves 
control valves 

pumping units 
bination regulators control 
temperature regulators 
data included. A. W, ¢ h Co 


relief con- 


trollers 
tors, oil governors 
systems and 


Size and capacity 


INSTRUMENTS AND CONTROLS 


145 Metering, Control Systems 

Bulletin 500 describes the purpose design 
und operation ot compar v's mete ring and 
discussion of pneu 
ind pneu 
with de 
products 


svstenis \ 
ind electric telemetering 
is included, al 


control 
math 

matic control 
tailed literature 
making up these systems. Bailey Meter Co 


146 Guide to 
Catalog C60-2, 56 pp 
line of Brown rectangular case filled system 
thermometers. These indicators, recorders, 
transmitters, and electric or pneumatic 
control instruments are covered as to de- 
sign, function, —— Vapor actu- 
ated as actuated, and mereury actuated 
thermometers and thermal systems are 
listed and explained, along with sepa- 
rable wells and other ACCeSSOTICS Minneay 
olis-Honeywell Regulator Co 


147 Dataon Pyrometers — Bulletin 
GEA-6650, 8 pp, expl: iins features of com- 


ilong 


references for all 


Thermometers 
describes complete 


n 
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WHAT’S 
SPECIAL 
ABOUT 
LJUNGSTROM® 


With a Ljungstrom, heat need 
not pass through a barrier. It’s 
absorbed and released by the 
same heating surface—as the 
surface moves from flue gas to 
combustion air. 


Size for size, this continuous 
regenerative process offers the 
most efficient heat recovery 
possible, plus: . ee 

© Greater boiler reliability, 
since fuel is burned more com- 
pletely. 

© Less boiler maintenance, due 


to reduction of slagging. 
@ Fuel savings of about 1% for 
every 45-50°F of preheat. 


e@ Increased boiler output due 


to higher operating tempera~ 


tures. . 
e Lower grade fuels can 
used because combustion air 
preheated. ss 
That’s why seven out of ten 
pene iam ations | 


ungstrom. ru 
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Which of these characteristics 


are essentials on your 


Remote Control Jobs? 


¢ Accuracy ... High Load Capac- 
ity ... Adaptability ... Freedom 
from Trouble... Long Life... 
Flexibility . .. these are some of the 
qualities of ACCO TRU-LAY PUSH- 
PULL flexible CONTROLS that have 
made it possible to improve the 
operation of literally hundreds of 
mechanical products (list on re- 
quest). Full description of this ver- 
satile REMOTE CONTROL is given in 
our DATA FILE available for your 

further study. 
ACCURACY is inherent in the basic 
design, and in the standards of 
quality and precise dimension that 
control the manufacture of TRU- 
LAY PUSH-PULL CONTROLS. These 
are precision products, not gadgets. 
VERSATILITY of this fine remote 
control can best be illustrated by 
citing some of the jobs it handles 
well... HOT jobs on jets and in- 
dustrial furnaces . COLD jobs 
down to —70°F... WET jobs (the 
conduit can be completely im- 
mersed ) DIRTY jobs... AB- 
RASIVE jobs . . . CORROSIVE jobs 
. HEAVY, TOUGH jobs up to 





1,000 lbs. input... LIGHT DUTY 
jobs ... REMOTE jobs 150 feet or 
more from the control point. These 
units are frequently and success- 
fully used in conjunction with elec- 
tric, hydraulic and air controls. . . 
are thoroughly effective under al- 
most any operating condition. 
"Solid as a rod but flexible as a 
wire rope” aptly describes TRU- 
LAY PUSH-PULL CONTROLS. This 
flexibility provides positive, remote 
action whether anchorages are fixed 
or movable... it damps out noise 
and vibration... protects delicate 
instruments ...it permits ease of 
handling and shipping even when 
assemblies are 100 or 150 feet long 

. it avoids the risk of damage 
always present with solid tubular 
controls that must be preformed to 
position ...and flexibility greatly 
simplifies installation of controls by 
reducing the number of working 
parts and by making it possible to 
snake around obstructions. 





Advantages of Tru-Lay Push-Pull fiexibility and simplicity are pictured below 
Simplicity vs Complexity 








SIMPLE 
TRU-LAY 
PUSH-PULL 








COMPLEX MECHANICAL 
LINKAGE 











tion rattles. 


Compare the TRU-LAY PUSH-PULL cable in illustration 
with the mechanical linkage. PUSH-PULLS are simple, 
have but one moving part, are noiseless and give life- 
time service accuracy. 
of many parts; they wear at many points. Their use 
brings increased back-lash, lost accuracy and vibra- 


Linkages are complex, made 


pany’s pyrometers with emphasis on such 
design features as printed circuits, lead 
length compensation. Standard scale ranges 
are listed. Includes application informatio! 
on control forms, prin iple s of operations 
of the basic instrument and controller 
General Electric Co 


148 Secondary Instruments - 

Kight-pp Sup. Bulletin 380-L3A describes 
secondary instruments and accessory de- 
vices for changing the Propeloflo Meter 
from a basically totalizmg unit to one suit- 
able for any combination of remote total 
izing, indicating, and recording functions 
or for batch measurement of liquid flows 
Shows accuracies, applications, principles 
of operation and other pertinent data; also 
contains line drawings photos, capacity 
charts. Builders-Providence, Ine., Div. of 
B-I-F Industries, Inc 


149 Electrolytic Hygrometer 

Bulletin /LH-4001 provides detailed tu 
formation on teatures operation ind 
specifications of company’s portable, panel! 
mounted, ind explosion-proof models ot 
electrolytic hygrometer. The literature is 
illustrated with photos, flow diagrams, and 
dimensional drawings. Process Instru- 
ments Div., Beckman Instruments, In 


150 Feeder Control Systems 

Methods of automatically controlling con- 
centration of chemical additives are the 
subject of 8-pp Bulletin B-I-F P7. Con- 
f 10 typical 


tains schematic diagrams « 
control and proportional pacing arrange- 
ments from remote-control rate setting to 
self-checking and self-re gulating svstems 
Omega Machine Co 


151° Tank Gaging Systems — Bulle- 
tin 463A describes a line of remote and 
direct reading tank contents gaging svs- 
tems. Advantages of the various gages are 
detailed and photos, drawings and a list of 
liquids successfully gaged are included 
The Liquidometer Corp 


WATER CONDITIONING 
1 53 Water Softeners — An addition 


to company ’s “‘Fact-File-Folder”’ on water 
purification equipment, Bulletin 57-1 con- 
tains detailed information on their line of 
custom-engineered water softeners. Soften- 
er specifications are included. H. M. Muel 
ler Corp 


154 Zeolite Softeners — Bulletin 
5763, 12 pp, describes advantages of com- 
pany’s zeolite water softeners. Design and 
construction features are detailed and se- 
lection data presented in a series of charts 
A line of regeneration equipment for zeolite 
softeners is also described. Photos and 
schematic diagrams are included. General 
Filter Co. 


155 Rust, Corrosion Treatment — 
A treatment for rust and corrosion in steam 
lines, return lines, radiators and steam 
heated processing equipment is described 
in Bulletin MA. Causes of rust and corro- 


e Whether your interest is in a single application of this versatile PUSH- 
PULL CONTROL, or in its inclusion as a component of the product you 
manufacture, the six booklets and bulletins in this DATA FILE will answer 
your further questions, and will also provide you with the means of 
defining to us the applications you may be in- 
terested in. 





sion and action of the water treatment ar 
explained. The North American Mogul 
Products Co 


156 Corrosion Inhibitor — Bulletin 
420-12-19 describes manufacturer’s Com- 
position TG, a sodium-zinc hexametaphos- 
phate: corrosion inhibitor for water sys- 
tems, stressing its superiority in controlling 
corrosion in water mains and cooling 
equipment. Provides comparative graphs 
| showing flow coefficients, rate of film for- 
| mation as determined by weight loss and 
current flow, and schematic drawings of 





Write for a copy without obligation 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601M Stephenson Bidg., Detroit 2 
2216M South Garfield Ave., Los Angeles 22 - 929M Connecticut Ave., Bridgeport 2, Conn. 
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64 POWER ENGINEERING 





WOG'T 


identification 


On top 
and 

in sight 

makes it easy 


to identify walyves 
— even in 


insulated lines 


The Vogt tell-all identification disc, on every 
valve, is permanently located above the hand- 
wheel for complete and convenient identifica- 
tion. It shows valve size, catalog and drawing 
number, materials used for principal parts and 
primary pressure and temperature ratings. The 
flat on the handwheel protects the disc in assem- 
bly and in service. 

Vogt GP Valves are available in a complete 
range of sizes from 4” to 2”, with HAYNES 
STELLITE* faced seating surfaces and rated 800 
pounds at 850° F. and 2000 pounds at 100° F. 
(Other types are available through 8” size.) 


*Trade-Mark of Union Carbide and Carbon Corporation 


HENRY VOGT MACHINE CO, 
P.O. BOX 1918, LOUISVILLE 1, KY. 
SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Louis, Charleston, W. Va. 


Write For Your FREE COPY of Supplement 
No. 1 to Catalog F-9. Address Dept. 24A-FPE, 


DROP FORGED STEEL 


Adv. No. 7 in a series describing VA LV be 7 


the featuresof Vogt GP Valves, 
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6 e.6.h|6©° * 
Quiet, Efficient, Convenient |:.0?#:.% © 
nil TUBING, FITTINGS 


157 For Process Industries Six 
teen-pp Booklet TB-417 presents informa- 
tion on application of tubing, pipe and 
welding fittings for process industries 
Gives points to consider in selection o 
materials, analysis, phvsical, mechanica 
and creep strength properties of various 
steels and case histories of cost saving 
applications ol company s tubular prod 
ucts. Tubular Products Div.. The Babeos 

& Wilcox Co 


158 Tubes and Plates Publicati 
B-2, 46 pp, covers the subject of tubes and 
plates for condensers and heat exchangers 
Fields of application and particular prol 
lems encountered in each are describe 
Information on conder ] 


plates lor tut. sheet 


| facturing methods 
tional factors aff 
factors in condenser 
sented. A sect 
tabular data 


Brass Co 


159 Welding Fittings, Flanges 
Bulletin FB-503 is designed as a guide 
flanges hex 
plains how to go about specifving welding 
fittings and flanges required Tubular 
Products Div., The Babcock & Wilcox Co 


R buving welding fittings and 


Ideal for Hospitals, OTHER EQUIPMENT 
160 Packings, Gaskets, Seals 
Hotels, Apartments, and Rotojet Electric Tube Cleaner thoroughly Bulletin AD-162 is a 12-pp packing hand 


cleans straight tubes from 25/32” to 4” 


book detailing packings, gaskets and seals 


Industries where noise 1.D. in boilers, condensers, evaporators, and and their materi ls me a : ys + marge 


uses. Contains a table listin 


is objectionable. heat exchangers so quietly that it can be merous gases, liquids and solvent 


. u = | " tTryet ~ 
operated without disturbing anyone ing materials from meta 


‘ 


leather. Booklet is divided into t 
h If i i ; tions, the first dealing wit! 

This self-contained unit comprises a pow 

Another section covers dvnat 
erful motor, rotatably mounted on a stand, rotating and reciprocating servic 
a required length of heavy duty flexible section outlines Teflon and Kel 
rials. The Garlock Packing ¢ 
shaft, a 20 ft. cable, and a selection of ‘ ar | 


heads, brushes, drills, and scrapers to meet 161 Quick Coupler Kight-pp Cat 
slog F-10-R gives complete information or 
Kamlok quick couplers, used on hoses 
piping, and equipment. Describes fea 
sides can be cleaned without moving the tures, applications, materials, stvles and 
unit. A few of the many types of heads sizes. Contains dimensional drawings 
available are shown below pressure-temperature ratings, and uselu 

chemical service recommendation chart 


Jordan Industrial Sales Div., OPW ¢ orp 


any cleaning need. The motor swivels and 
rotates so that tubes on top, bottom, and 


Bulletin 107 gives full details of this quiet, 
efficient, convenient tube cleaner. Send for 





wines Bulletins reviewed here are of- 
fered primarily for qualified power 
engineers. Manufacturers may with- 
- : hold literature from persons who 
ee do not state their job title and 

eee company. Some manufacturers also 

r _ prefer not to send literature to those 
in foreign countries in which they 


Tube Cleaner with 4-way drill and Expanding 
swing-frame head universal coupling wire brush have no. sales_ representatives. 











162 Electric Hoists — Bulletin k--58 

| 24 pp, lists six types of electric hoists, in- 

cluding lug suspension plain trolley 

ELLIOTT COMPANY a OR Te) PLANT | geared trolley, 4-wheel motor driven trol 
lev, variable speed motor driven trolley 

Tube Cleaner Specialists Since 1910 and close headroom units with lifting ea- 

pacities of !o to 10 tons. Construction 

features of internal mechanisms are ex- 


147 Sussex Avenue, Newark, N. J. | plained through cutaway diagram. Funda- 
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Look Twice 


At the Milton Roy 
Motor-Driven Controlled 
Volume Pump 


Patented Step-Valve liquid ends provide precise 
metering of chemicals . corrosive, viscous, or 
slurry solutions are handled with an accuracy of 
plus or minus one percent. Air binding can’t occur 
because there are no pockets to collect gases. 


This flexible unit is adaptable to manual or auto- 
matic control of capacity ... has capacities from 
3 milliliters to 2700 gallons per hour against 


pressures to 25,000 psi. 


Take a second look at the Milton Roy approach 
to your metering and controlled volume pumping 
jobs, especially for boiler water and other water 
treatment applications. See how this quality equip- 
ment assures you the accuracy and dependability 
you must have. For complete information, write 
Milton Roy Company, 1300 East Mermaid Lane, 
Philadelphia 18, Pennsylvania. Engineering repre- 
sentatives throughout the world. 


CHEMICAL INSTRUMENTATION SYSTEMS 
Controlled Volume Pumps * Quoantichem Analyzers 


Chemical Feed Systems + Anders Air and Gas Dryers 
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HIGH 
TEMPERATURES 
packings whose lubri 
LOTS OF cants will not go up in 


smoke when the heat and 


speed are on... 


FRICTION 


You want pump packings 
which will hold up under 
d temperatures to 600°F ... 





ADD UP TO because improper pack 

ing materials can cause 

TROUBLE costl damage to parts, 

a interfering ith your pro 
duct 


UNLESS . « -« 





R/M Unjversal Plastic 


Packings, one of the Big 7 


e « «YOU USE 


Packing Types, give you 


longer, more dependable 

R/M BIG 7 performance, because lu 

bricant goes all the way 

= through, and because they 
PACKINGS 

———— contain no organic fibers 


which burn up 





Color movie is part of 
R/M Packing Clinic. Learn 
how three or four R/M 
Big 7 Packing Types may 
meet 95 of your needs. 
Ask vour authorized R/M 
distributor for a showing! 


SEE "I AM 


A PACKING" 








BIG 7 PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 











RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles « !ndustrial Rubber e Engineered Plastics 
Sintered Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment e Brake Linings 
Brake Blocks «+ Clutch Facings e¢ Industrial Adhesives e Bowling Balls e Laundry Pads and Covers 
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mentals of operation, duty cycle formulas 
outline dimensions, weights, ty pes of reev- 
ing, and other data included. Wright Hoist 
Div., American Chain & Cable Co., In 


163 Centralized Lubrication — Ap- 
plication of centralized lubrication to in- 
dustrial machines is detailed in 12-pp Cata- 
log 34-28A. Analysis of machine bearings 
is among subjects discussed, as are selec- 
tion of lubrication interval, selection of 
system components, selection of lubricant 
installation procedure. Alemite Div., Stew- 
art-Warner Corp 


164 Fire Protection Service — Form 
5742 describes a ‘“‘service plan”’ for fire 
fighting training and fire prevention plan- 
ning. Describes such services available to 
users Of company equipment as in-plant 
fire protection survey, visual aids for train- 
ing meetings, fire control training and 
demonstrations, fire school for supervisory 
personnel. Ansul Chemical Co 


165 Power Actuators Bulletin B 
50-3, 12 pp describes pneumatically posi- 
tioned power actuators use d in the process 
industries for throttling control service 
Advantages of design and operation ar 
fully detailed applications are illustrated 
and specifications, dimensions, photos and 
diagrams included. Conoflow Corp 


166 Diesel Engine Fuel — What 
diesel engine users should know and look 
for when selecting engine fuel is outlined 
in this 16-pp illustrated booklet. Points 
out effects of various grades of fuel on 
diesel engine life and performance, and in- 
cludes fuel selection chart. Detroit Diesel 
Engine Div., General Motors Corp 


167 Industrial Stack — Detailed in- 
formation on a permanent, low cost refrac- 
tory smoke stack for commercial and in- 
dustrial applications is contained in 8-pp 
Bulletin IS-32. Gives product information, 
applications with boilers, furnaces and in- 
cinerators, installation methods, mechan- 
ical specifications and test data. Van- 
Packer Co., Div., The Flintkote Co 


168 Why Stainless-Clad Steel - 
Advantages of stainless-clad steel for coal 
handling equipment are detailed in this 
16-pp bulletin. Photo-stories of typical ap- 
plications in hoppers, chutes, bunker 
noses, pipes and spreaders are included 
Lukens Steel Co 


169 Using Sulfur Dioxide? — Fo 
plants in which SO, is used in manufactur- 
ing processes, this 16-pp booklet gives 
answers to questions frequently asked 
about this chemical. Gives physical and 
chemical properties, specifications and 
specification test methods, suggested uses, 
toxicity, shipping and handling procedures 
Ansul Chemical Co 


170 Pyramid Ladders — Catalog 
158, 20 pp, describes a line of pyramid- 
design step ladders, as well as hydraulic 
lifts and fixed or adjustable-level work 
platforms for above-floor working safety 
Illustrates 35 new models of ladders for 
working heights to 15 ft, gives detailed 
specifications and shows typical uses 
Ballymore Co 


171 Engineering Services — This 
brochure outlines company’s specialization 
in product development for the metalwork- 
ing industry, automation, metal curtain 
wall design, and industrial building design. 
Electrical transmission and distribution 
systems for industrial plants is another 
service featured. Clauer Associates 
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Maybe... 


soon have 
this 
decision 
to make 


ON THE NEW 


NDENCE, IOWA 


Situation: Gene Williamson, plant superin- 
tendent, had a decision to make when the 
Independence, Iowa, Municipal Light Plant 
installed a new 3600 Horsepower Dual-Fuel 
Worthington last year. What lubricating oil to 
use? Other equipment in the plant was lubri- 
cated with Stanopreset Oil M. Performance 
was excellent. Lubrication technical service 
performed by men with experience and train- 
ing for the job likewise was excellent. 


Quick facts about 
STANODIESEL OILM 
7 @ Keeps crankcase, pistons, 

What was done: The decision was made to cylinder walls clean. 
install SraNopresEL Oil M. Now after 3,780 

- @ Combats deposit and wear 
hours of operation, there are no regrets. There problems imposed by use of 
are no signs of wear. economy fuels. 
@ Maintains film on difficult to 


Stanopieset Oil M is refined from the finest- 
lubricate parts. 


quality base stock. Additives help the oil resist Ls 
viscosity change, keep engine parts clean. Other OUiatanios Sue) Sajneter Sane 

‘ : ‘ pump sticking caused by de- 
additives control foam, make it possible for oil posits on injector barrel and 
to reach and hold protective film on even the plunger where fuel and lube 
most difficult to lubricate parts. oil mix. 


What you can do: Get all the facts about 
STANODIESEL Oil M from your Standard Oil 
lubrication specialist. There’s one near you in 
any of the 15 Midwest and Rocky Mountain 
states. Or write Standard Oil Company (Indi- 
ana). 910 S. Michigan Ave., Chicago 80, Illinois. 


You expect more from \ STANDARD ) and get it! 


| 


Running smoothly. Gene Williamson, power 
plant superintendent, and Standard Oil's Bob 
Wenger (right) check over new Worthington Dual- 
Fuel engine. Good lubrication technical service 
is one of the reasons Williamson decided 

upon Sranopieset Oil M when engine was 
installed. Bob Wenger is well qualified by both 
experience and training to provide such 
technical service. He has been doing this work 
for nine years. In addition, he has an engineering 
degree from lowa State and has completed 

the Standard Oil Sales Engineering School. 
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Here’s a vertical turbine with 


TERRY SOLID WHEEL 


and all its advantages 
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When it comes to judging a turbine’s 
ability to deliver in vertical service, 
ratings tell only half the story. It’s the 
Terry construction refinements that 
give you assurance of long-range oper- 
ational economy: Thrust bearing de- 
signed to absorb external pump thrusts 
...carbon ring glands specially made 
for vertical operation... casings and 
bearing housings split vertically for 
easy accessibility. 

But most important, the Terry verti- 
cal turbine has an a/most indestructible 
rotor. A single forging of special com- 
position steel, it has no separate parts 
to loosen or work out. As the only 
function of the blades is to form a 
series of poc kets, any wearw hich might 
occur would not materially affect 
horsepower or efficiency. 

If your application demands a verti- 
cal turbine, specify Terry solid wheel. 
Available in capacities from 5 to 300 
horsepower. And remember, the extra 
durability built into these vertical tur- 
bines is typical of every turbine in the 
complete Terry line. 

For further information, send for a 
copy of bulletin S-137. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 








BeW KAOWOOL 


Gives data on many uses of 
2000 F refractory ceramic fiber 


* Versatile 


B&W Kaowool is widely retractory ting, ae 
used in many power plant OOS tein, 
applications. It is excellent pea '© 2000 

for packing expansion 

joints in refractory linings 

as well as around headers 

and burner boxes. 

Kaowool has proved its 

long life when applied 

around inlet valves of 

turbo generators and the 

flange covers of steam 

turbines. Write for new 

bulletin giving helpful 

data on B&W Kaowool, 

the easy-to-apply ceramic 

fiber that withstands 

temperatures to 2000 F. 





B&W REFRACTORIES PRODUCTS: / 838AB co CHM 
Baw Alimul Firebrick ¢ B&W SO Firebrick e B&W Junior / 

Firebrick « B&W insulating Firebrick e B&W Refractory 4 & WILCO 
Castabies, Plastics and Mortars e B&W Silicon Carbide e , 


B&W Ramming Mixes ¢ B&W Kaowool « * wicox co 
s oe Vision — 
“0 ST New roan 


‘8! fasy 
wor ~ 
«s “VG6uUsr4 Ga uy 


For more data circle 542 on Post Card 











wee 7, i 





After 17 years... 
99% OF ORIGINAL BRIDGEPORT TUBES STILL GOING STRONG 


This steam condenser tube record at a New England utility 





Condenser for main turbogenerator in which 
Bridgeport tubes maintain a record of high effi- 
ciency and long life. 




















~ 
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isn’t often equaled. The 25,000 sq. ft. condenser in this plant 
contains 4,340 18-gauge Bridgeport Aluminum Brass tubes, 
each 22 ft. by 2742 in. In 17 years of operation only five tubes 
have had to be replaced. 

The plant serves 100,000 people, generating a total of 65,000 
kw. The condenser uses harbor salt water, filtered through 
half-inch mesh screening with chlorine added for slime control. 
The harbor water has a high ammonia content. 

Tubes are Aluminum Brass—77°% copper, 2% aluminum and 
21% zine—a standard Bridgeport alloy that, in this case, is 
giving exceptional service. 

Making the exception the rule is an everyday occurrence at 
Bridgeport. Technical Service, research, and manufacturing 
techniques and facilities—all are aimed at duplicating stories 
like this in condenser and heat exchanger operation. 

A call to your nearest Bridgeport Sales Office puts this 
assistance at your elbow. 


« BRIDGEPORT CONDENSER TUBES 


Bridgeport 


ro Bridgeport Brass Company, Bridgeport 2, Conn. + Sales Offices in Principal Cities 
In Canada: Noranda Copper and Brass Limited, Montreal 
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HIGH CAPACITY PACKAGED STEAM GENERATORS 





by Foster Wheeler 


Series AG-200 extends economy 
and dependability of FW Packaged 
Design to over 60,000 Ib/hr 


To meet the needs of industrial 
plants for high-capacity Packaged 
Steam Generators, Foster Wheeler 
offers units for capacities of 50,000 
to 63,000 lb/hr and higher, de- 
pending on operating conditions. 

A modification of the proven 
AG-100 design which has provided 
industry with reliable, economical 


steam in the range of 10,000 to 
50,000 lb/hr, these compact, space- 
saving units permit more steam 
capacity in less space than has here- 
tofore been possible. For complete 
details, write to Foster Wheeler 
Corporation, 666 Fifth Avenue, 


New York 19, N. Y. 


FEATURES: 
Final Steam Temperatures to 840 F 
Design Pressures to 900 psig 


Standard Heat Recovery 
Arrangements Available 


42-inch Steam Drum 


Two Burners 


Automatic Controls 


Suitable For Indoor or 
Outdoor Installation 


Tangent Bare Tube Furnace 
Side Walls and Roof 


Staggered Boiler Bank 
Tube Arrangement 


Fully Drainable and 
Removable Superheater. 


THE FOLLOWING AG-200 UNITS ARE NOW IN PRODUCTION: 


Operating Final Steam Feedwater 
Pressure Temperature Temperature 
Deg. F Deg. F 


Fuel 


Efficiency 


Steam Quality 








400 
285 








750 200 No. 6 Oil 


Nat. Gas 
No. 6 Oil 
No. 6 Oil 











85.5 
78.3 
83.7 
80.9 





3 ppm Solids Carryover 
3 ppm Solids Carryover 
0.5% Moisture Carryover 
1 ppm Solids Carryover 


FOSTER \(] WHEELER 


ONT. 


NEW YORK 


April, 1958 


LONDON «+ PARIS ¢ ST. CATHARINES, 
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WELBOND 


is the valve 


Welbond Valves are winning acceptance among modern 
steam plants for all high pressure, high temperature 
valve service. 

Superheater vents and drains, water wall drains, water 
column emergency shut-off, strainer blow-off, economizer 
drains—are just a few places where Yarway Welbond 
Valves are proving their mettle. 

These special Welbond features insure improved valve 
performance 
@ Stem of 321 stainless steel, used with special 

packing to prevent stem corrosion 
@ Easy and quick accessibility. All working 

parts removable through yoke. Jack action 

of stem forces out old packing 
@ Non-distorting, thermally-compensated seat 
@ Ventilated, easy grip handwheel 
@ Streamlined flow through body 


For full information, ask your Yarway 
‘KO 


man or write for Bulletin B-452 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


Yarway Welbond Valves are available in nine 
sizes, %" to 24%", angle and straightway designs 
Pressures to 2500 psi, temperatures to 1050° F 


+ @ 900d way to Apecify 
high proaure /high temperature valver 
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Power Engineering’s Monthly Probe of Power Facts 


Economical new way of returning eroded superheater tubes to their original cond 
tion has been worked out by Central Power Electric Co-op in North Dakota. It’s 
spray-welding, or metallizing of the tubes in place in the boiler. Saving in cost over 
installing new tubes is phenomenal. Ernest Wicklund tells how and why on page 


103 of this issue 





Testing has been going on for a year on the country's first cross-country coal pipe 
line. This runs 108 miles, from Pittsburgh Consolidation Coal Co's plant near Cadiz, 
Ohio, to Eastlake Station of Cleveland Electric Illuminating Co. Preparation prob 
lems have been intricate, especially in connection with grinding and screening, under- 
water coal storage and recovery. At the discharge terminal, less serious problems were 
encountered in slurry de-watering. Pipeline itself and the related high pressure pump- 


ing equipment have proved entirely successful from the start. Commercial operation of 


the pipeline is expected by June 


Gas turbine seems to have arrived as a major prime mover for electrical production 
Z. Stanley Stys of Brown Boveri, at AIEE’s Winter Meeting (see page 96 this issue 
yuild a 100,000-kw unit which will have 


states that it is ultimately possible even to | 
about the same space as a 20,000-kw unit and work on the principle of a combined 
steam-turbine and gas-turbine cycle, where the steam is generated at supercritical con- 
ditions. Efficiency of over 45 per cent seems feasible 








Genera] Electric claims a broad advance on the insulation front with a new type of 
turbine-generator bar ground insulation. Used and improved over the past four years 
on large G-E generators, the insulation has mica mat as the predominant dielectrical 
material, modified-epoxy resins as binding and impregnating agent, and woven glass 
tape as the supporting member. Result is a physically much stronger and tougher 


system 





Raytheon has been using a class of materials known as pertluorinated compounds to 
reduce size and weight of electronic-type transformers as much as 75 per cent. In the 
form of inert liquids and gases these compounds are used as coolants in transformers 


built to operate at temperatures of up to 200 C (392 F). Three years of testing have 


proved the compounds to be good heat-transfer agents and that they make possible 


I 


less bulky transformer designs 





ZETA, Britain's high power device used in thermonuclear research, which has 
already done 6,000,000 F, is expected to attain a temperature of around 25,000,000 I 
with the present apparatus, and double that figure is predicted. For progress in con- 
trolled thermonuclear reactions both in the U. S. and Britain, see ATOMICS, this 


issue, page 44. 





What does the competitive requirement of producing electricity at 8 mills per kwh 
in the U. S. mean in terms of nuclear power operations? According to F. L. Culler, Jr 
of Oak Ridge National Laboratory, it means that the cost of recycling fuel must not 
exceed 0.75 mills per kwh for reactors that cost $250 per kw of installed capacity 
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During the 90 days of his tria! period, the new man learns his way around the plant by doing simple jobs 
under close supervision. Here Ray Wilkinson (left) shows Bob Ehnert the mysteries of the furnace wall soot blowers 


Training New Men for Power Plant Work 


What's the best way to do it? Here’s a review of how Commonwealth 
Edison Company of Chicago gets results in selecting and inducting 
beginners into its operating force of some 3500 men in 12 plants 


f ALF THE BATTLE of effective 

training of new men for power 
plant work is to get the right men 
in the first place. No amount or kind 
of training will make the square peg 
fit that very special situation that 
must be satisfied in the hiring of po- 
tential boiler and turbine operators 
and mechanics. 

So good training really starts with 
the screening-for-hiring procedure, 
which should catch the cream of the 
available crop. The trick is to find 
out as much as possible about the 
applicant, and also to give him as 
thorough an exposure as possible to 
the nature of the job and its demands. 
Both sides must be covered. 

At Commonwealth Edison Co this 
means thorough interviewing first by 
an employment interviewer, then by 
the superintendent of the plant where 
the applicant will be working. It also 
means — and this is of the utmost 
importance — complete checking of 
ali school and job references given by 
the applicant. 

Every applicant should (and at 
Commonwealth Edison must) give a 
complete account not only of his ed- 
ucational background but of how all 
of his time has been spent since his 


school days. Every one of these ref- 
erences is checked, looking sharply for 
tendencies to, 1, tardiness, 2, absen- 
teeism, 3, inability to get along with 
others. 

This checking process often turns 
into quite a chore, especially when 
the man has lived and worked in an- 
other part of the country. But Com- 
monwealth rates it as absolutely in- 
dispensable and always carries it 
through to a final conclusion. How- 
ever, this checking does not have to 
be completed before the man may 
start working on the job on a 90-day 
probationary basis (after having 
passed a physical examination by the 
company doctor). But by the end of 
90 days, the checking at Common- 
wealth has usually been completed. 

This emphasis on checking back- 
ground and experience references per- 
haps leads to a concentration on 
younger men, and Commonwealth 
does find its best candidates among 
young men of high school education 
who have just finished their stint in 
the armed forces. However, the care- 
ful screening procedure is the same 
for all, no matter what age. 

In talking with the applicant, it is 
of course essential to uncover as much 


personal history as possible. Ques- 
tions should be slanted to the specific 
job. Some of the basic ones will bring 
out the following points and many 
others like them: 

What are the man’s family obliga- 
tions? Can he get along on the rate 
of pay the job offers? Does he have 
debts and if so what is their nature? 
What kind of safety record does he 
have? Power plant work will require 
night shifts, also work on Sunday and 
holidays: does he have trouble sleep- 
ing during the day, or objections 
to working on Sunday? Does he have 
a fear of high places? Would he 
“freeze’’ when working on a boiler 
catwalk, for instance, or a stack? 

If as a result of this kind of in- 
quiry, the applicant passes the judg- 
ment of the industrial relations peo- 
ple, he is sent along to talk with the 
plant superintendent. The chief gives 
him a detailed description of the job, 
pulling no punches. Boiler-cleaning at 
best is hardly an inspiring task, and 
there’s certainly no point in trying 
to hide the fact. But at the same time 
it is essential work and doing it pro- 
vides an opportunity to learn the 
way around the plant which will lead 
to real operating responsibility in 
boiler room, turbine room, or switch- 
board. The applicant can be led to 
see this and also to catch enthusiasm 
for the advantages that attach to 
working for the company. 

All this, in Commonwealth’s pro- 
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At close of successful 90 days’ probation, the new 
man confers with superintendent (Joseph Schrank of sta- 
tion No. 16) about area of work he prefers permanently 


Coming up through various boiler room jobs, the trainee 
finally reaches the job of assistant boiler operator 
Operator Frank Derreberry continues training of Bob Ehnert 


cedure, is brought to a head in the 
applicant’s interview with the station 
superintendent, at which time he will 
also be taken on a tour of the plant 
by an operating or maintenance su- 
pervisor. After this encounter, which 
includes watching closely for signs of 
real interest in the man toward the 
work generally, it is usually fairly 
easy to tell if you’ve got a comer. 

Although mechanical ability does 
carry weight in qualifying a green 
man for work in a Commonwealth 
Edison station, the company does not 
use aptitude or psychological tests in 
its screening. The company feels that 
such testing is an extra step which, 
while perhaps useful to the over-all 
selection process, is neither infallible 
nor indispensable. 


On The Job 

Once on the job, the new man’s 
training — both during his trial pe- 
riod and later — will be as effective 
as the foreman to whom he reports. 
The foreman is the key to good train- 
ing results. At Commonwealth, as in 
most power plants, the new man’s ac- 
tual instruction in mechanical know- 
how comes on the shift from day to 
day, either from the foreman or from 
an older man in the same crew. 

Unless the foreman feels secure in 
his job, he will not be likely to try to 
communicate full knowledge to the 
new man, and the training will not be 
adequate. Jealousies arising from 
training men too well can occur all 
along the supervision line, from plant 
superintendent down to first-line 
foreman; and Commonwealth points 
out that first-rate training can only 
be achieved when the truth has 
finally soaked into the organization 


April, 1958 


that any supervisor's role is that of a 
catalyst in the total situation. As 
such, the foreman or supervisor must 
be willing to develop men who may 
turn out to be even better than he is. 
Fortunately, today the first-line fore- 
man generally feels more secure than 
he did in earlier days. 

It’s up to the plant superintendent 
to set the tone and establish the phi- 
losophy of human relations that will 
nurture the best kind of training. 
At Commonwealth the effort is to key 
this philosophy to three concepts: 
dignity, respect, persuasion. 

The training objective 
operation and maintenance of com- 
plex machinery — is to be won by 
investing the trainee with a sense of 
his innate dignity and importance as 
a human being. This view is con- 
stantly impressed upon foremen in 
Commonwealth power plants. It be- 
gins to make itself felt by the trainee 
from the very first day of his 90-day 
trial period. 

On this first day he has an orienta- 
tion conference with the plant super- 
intendent and learns about routines 
of the plant. He learns also about the 
courses in power plant fundamentals 
which are given by the company’s 
education and training division. If he 
survives his 90-day probation and be- 
comes a permanent employee, these 
courses will be open to him, and he is 
urged to plan to take advantage of 
them. (It is significant to note that 
about 75 per cent of Commonwealth's 
new men do take these courses. 

The foreman who takes over the 
beginner tries to keep as close as pos- 
sible to him during the 90-day trial. 
First lesson is on working safely 
teaching the man never to do any- 


efficient 


thing until he has figured out how to 
do it safely. Details of cleaning a 
boiler inside and out will be explained; 
the trainee will watch the performance 
of the mechanical soot blowers, take 
a turn at hand-lancing, and when a 
boiler is down, he will help to wash it. 

Evaluating the new employee is the 
responsibility of each station super- 
intendent and his management peo- 
ple. In doing this, some will use a 
form and others will use a less formal 
approach. In any case, a_ written 
record should be kept of a man’s ac- 
cumulating experience in the plant. 
The Boiler Room Training Record 
form shown in Fig. 5 is one sample of 
Commonwealth’s way of doing this. 
This form is divided into the four 
grades of jobs through which a man 
progresses in his career in the boiler 
room. Such a record is indispensable 
to conferences involving the work 
record. 

There’s nothing secret about the 
job performance reports a foreman 
makes to the superintendent. The 
men can see the reports at any time, 
and the point is brought home that 
the man himself makes the record, 
not the foreman. 

In judging trainees, foremen at 
Commonwealth tend to stress these 
four points: work output, cleanliness, 
seriousness with which safety rules 
are followed, absenteeism. If the fore- 
man is convinced that the new man 
will not work out, he makes this plain 
in his reports to the superintendent 
before the end of the 90-day proba- 
tionary period. 

By the close of the 90-day trial, the 
new man should know what job in 
the plant he would prefer on a perma- 
nent basis — whether it be in boiler 





Off-the-job courses, given by the 
company, are popular with trainees 
Here's one in boiler and turbine controls 


room, turbine room, or in mainte- 


nance. 


Job Choice 

At this point some Commonwealth 
superintendents ask the man to write 
a letter stating his job preference, 
with the reasons for it. This letter is 
accompanied by a report from the 
trainee’s supervisor and forms the 
basis for the conference between 
trainee and superintendent which 
marks the new man’s acceptance as a 
permanent member of the crew. 

As closely as conditions will permit, 
the superintendent will try to match 
the man to the job of his preference, if 
that preference seems to be realistic. 
At the end of his first 90 days in the 
plant the new man is thus either given 
assurance that he will eventually be 
considered for the job he wants, or is 
told that in the superintendent’s 
judgment, another area of work seems 
better suited to him. 

Established in the plant on a per- 
manent basis, the new man’s training 
continues as before, with daily on- 
the-job instruction from foreman and 
co-workers, plus growing responsibil- 
ity of his own. Night shifts and sum- 
mer operating schedules make it pos- 
sible to ready him for higher work by 
filling in on next-higher jobs tempo- 
rarily. 

At Commonwealth, it may be two 
years before the new man who wants 
to be a boiler operator, for example, 
can advance from stationman to op- 
erator of a stoker boiler. It is no mean 
task of training to keep up his interest 
during the months while this oppor- 
tunity is slowly ripening. Summer va- 
cation schedules and the need to fill 
in for operators afford a way to cope 
with this problem. 

As a would-be boiler operator, the 
trainee at Commonwealth finds these 
aids available and helpful: a one-line 
piping diagram of the whole plant; a 
copy of the company-written instruc- 
tion manual that applies to the unit 
on which he is working; a station in- 
struction book — what to do about 
fires, accidents, purging boiler gas 
headers with CO,, feedwater header 
tie valves, and so on. Some foremen 
find it helpful also to supply a mimeo- 
graphed set of questions-and-answers 
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such as this gives a quick picture of a man’s accumulating expe- 
rience in the power plant. Such a record is indispensable to work conferences 
Superintendent talks with trainee each time foreman reports on job performance 


relating to the construction and opera- 
tion of the unit on which the man will 
mostly be working. 

If a trainee elects to go into main- 
tenance, in its training approach 
Commonwealth again recognizes that 
what counts most is experience with 
the equipment. Outside-the-plant 
training doesn’t help much; a man ac- 
tually working on the plant machin- 
ery can learn more in a month than in 
a year in a trade school. At one Com- 
monwealth station, for example, ma- 
chinery in operation ranges in age 
from 45 years to brand new, and ev- 
ery unit is different. A maintenance 
man must become familiar with all 
of it. 

To bring this about, when work is 
slack or pressure is not great to get 
the job done in a hurry, a second- 
grade man may be assigned to first- 
grade work, under the guidance of the 
first-grade man. The key to success 
with this procedure lies in the hon- 
esty and fair-dealing spirit of the 
master mechanic who assigns the 
work, and in the men’s respect for 
this. 

Training in the maintenance area 
is difficult, because in a power plant 
the maintenance man must be a pre- 
cision man one day, a mechanic the 


OUR READERS ASKED FOR IT 


This is the first of several articles on train- 
ing men for power plant work. Coming 
soon: 
Over-all Training for an Industrial Power 
Plant 
How to Train Power Plant Supervisors 
How to Train Better for Maintenance 
Training on the Job for Graduate Engi- 
neers 
Training Operators for Atomic Power 
Plants 
Supporting these feature articles will be 
the serial publication in our Handbook sec- 
tion, beginning in May, of Introduction to 
Steam Power—a basic training text for the 
power plant chief to use in giving his crew 
the technical why’'s of their work. 


FOLLOW THIS READERS’ 
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next. He must not only be a machine- 
man but a diagnostician who can an- 
alyze the trouble as well as fix it. 
Thus intimate experience with the 
equipment is really the only thing 
that counts, and this objective must 
motivate all training concepts for this 
area of work. 


Foreman Do's and Don'ts 

Summing up, the most crucial link 
in the training of new men for power 
plant work is the foreman. He must 
be keenly aware of the responsibility 
and, in spite of his load of many other 
duties, find the necessary time to 
spend in personal contact with the 
new men who have been assigned to 
his crew. 

Here are a few basic do’s and don'ts 
which one of Commonwealth Edi- 
son's crack foremen passes along from 
his own experience in working with 
new men: 


1. Take time to talk casually and 
informally with the new man, and 
get acquainted. 

2. Start working at once with him 
on safety. Show him how to do it 
safely. 


3. Try to make him see the advan- 
tage of getting more education, either 
in company-given courses or outside. 
Warn him against getting stuck on 
the job through lack of initiative. 


4. Never tell a man he’s doing 
wrong, in front of others; and when 
you do talk to him, try to get at the 
root of the difficulty. 


5. Try to hold a meeting of your 
whole crew once every three weeks, to 
talk over common problems. 


6. Drive home the importance of 
the work and the advantages of work- 
ing for the company. 


7. Impress on the man who may 
think he’s beating the company out 
of time, that he’s really only cheating 
his co-workers. 

8. Give credit where credit is due 
for good work done or helpful ideas 
contributed. THE END 
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Common Sense as Applied to 
Electrical Distribution 


Performance, reliability, operating cost, initial investment, and 


uniformity are important in building new systems or remodeling old. 


Author discusses frankly application of sound, pertinent thinking 


By JOSEPH SCHNEIDER * 


| ft THE ADVENT of rapid 
industrial growth, the power 
engineer is confronted repeatedly 
with the problems of expanding elec 
trical facilities. While original equip 
ment manufacturers specify all proc 
ess motors and motor controls, the 
power engineer must specify the wir- 
ng and wiring protective devices. In 
specifying the wiring he must remem- 
ber the distribution system requires 
as much common sense in its design 
as it does engineering skill. 

Although the distribution system 
is closely integrated with the manu- 
facturing electric power is 
the slave of the process, not the mas- 
ter. The distribution system should 
be simple for maintenance reasons, 
and obviously economical. Prudent 
use of good materials provides greater 
economy and reliability than indis- 
criminate use of cheap materials; 
however, the most expensive ma- 
terials are not necessarily required to 
provide the utmost in reliability and 
performance. 

Materials should be loaded to their 
economical limits. Future require- 
ments should be provided for with 
empty space, where possible, rather 
than with idle or partially-loaded 
equipment. Unless this approach is 
followed, much of the equipment in- 
stalled may go unused due to an 
unanticipated change in plant opera- 
tion. The less the investment in 
unused or lightly-loaded electrical 
equipment, the more the investment 
available for plant expansion. 


Chief Factors 

Distribution problems in new and 
existing plants differ. In new plants 
the engineer has complete freedom 
in the selection of utilization volt- 
ages, equipment and _ distribution 
schemes. In operating plants, main- 
tenance problems and the necessity 
of reusing existing equipment restrict 
these selections. In both cases per- 
formance, reliability, operating cost, 
initial investment and uniformity are 
important. 

Performance and reliability can be 
obtained in any well-designed and 
properly-installed system. System 
losses are important, normally, only 
where long hours use of demand are 
experienced. 


process, 


* Associate, Linenthal and Becker, Con- 
sulting Engineers, Boston, Mass. 


cost is affected by 
a function of short cir- 
cuit capacity as well as load); light 
and power panelboards; safety) 
motor controls (including 
transformers and _ discon- 
lighting, power, and booster 
switches and 
such as 


Investment 
switchboards 


switches; 
control 
nects): 
transformers; special 
ballasts; wiring methods, 
cables and raceways; and grounding 


Voltage Selection 

Uniformity, while automatically 
obtained in new plants, may be a 
problem in designing large additions 
to overgrown existing plants. For 
example, in such cases a new dis- 
tribution system with different volt- 
age characteristics frequently be 
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comes financially attractive. The 
financial advantages should be eval- 
uated against intangible operating 
problems such as the willingness of 
maintenance personnel to accept the 
change. 

Several utilization voltages are in 
common use for light and power. For 
lighting, 115/230, single-phase, 3- 
wire; 120/208, three-phase, 4-wire; 
and 277/480, three-phase, 4-wire are 
used. For power 208, three-phase, 
3-wire; 230, three-phase, 3-wire; and 
180, three-phase, 3-wire are used. 

Combined light and power 
namely 120/208 or 277/480 
volts, three-phase, 4-wire, offer ad- 
vantages in that basically only one 
major distribution system is required. 


Sys- 
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Fig. 1. Comparison of basic types of interior electrical distribution systems. 
Selection of the proper system for a given installation depends on many factors 





However, the 277/480-\ 
quires transformers to obtain power 
for 120-v convenience outlets and 
regular base incandescent lamps. 

For use on any of these systems, 
three-phase motors of the same hp 
have the same frame size, and are 
generally interchangeable; motor 
starters of the same NEMA size vary 
only in the rating of holding coils 
and control transformers where de- 
sired), and are generally interchange- 
able; power circuit breakers of the 
same type and rating are interchange- 
able; cables and raceways are of the 
same voltage class and are generally 
interchangeable; lighting circuit 
breakers and safety switches are not 
necessarily interchangeable unless 
rated for the highest voltage; and 
fluorescent and incandescent lamps 
of the same type are interchangeable. 

Few, if any, special parts are re- 
quired for maintenance with any of 
the systems. Economically, a high- 
voltage combined light and power 
system operating at 480 v is 
not necessarily less expensive than a 
low-voltage combined light and power 
system operating at 120/208 v; unless 
the total load is large, the incan- 
descent lighting load is small and the 
motor load consists of enough large 


system re 


motors to save on overall motor con 
trol and branch wiring costs. In 
border-line cases lower-voltage sys- 
tems frequently find favor among 
operating personnel. 


Selecting Basic Scheme 

A very successful approach when 
designing and specifying an electrical 
distribution system is starting with 
nothing and adding to accommodate 
the loads, rather than starting with 
everything and subtracting to ac- 
commodate the budget. Much has 
been written in the literature about 
basic types of interior distribution 
systems such as, simple radial, pri- 
mary selective radial, secondary se- 
lective radial, and simple spot net- 
works. Each system, as is obvious 
from inspection of Fig. 1, has suc- 
cessively greater flexibility and re- 
liability for greater initial cost. 

When selecting a basic scheme, the 
entire plant, both mechanical and 
electrical, should be considered as an 
entity. Electricity has no moving 
parts and is more efficient, reliable, 
and convenient than any other known 
means of power. A single-line electri- 
cal system is more reliable than a 
single-line mechanical system. A 
double-ended electrical system sup- 


13,800 VOLTS 3@ 


mechanical 
make 


single-ended 
not necessarily) 


plying a 
system does 
sense! 

There is no guarantee that the 
cause of an outage on a simple 
radial system would not cause an 
outage on a more elaborate system. 
Overloads can be anticipated since 
they never occur suddenly, and low 
voltage cable shorts on _ properly- 
installed systems are extremely rare. 
Short circuit protection on all equip 
ment should be coérdinated to isolate 
the faulted device without causing 
interruption to sound equipment. In 
the event of an unforeseeable outage, 
temporary repairs can be effected 
rapidly with a hack-saw, and some 
“shoe-string”’ wiring. 


Choice of Breakers 
Main distribution switchboard 
and, or power panelboards should ful- 
fill the requirements of adequate load 
capacity, short circuit capacity, and 
operating convenience. They can be 
of switch-and-fuse design, molded- 
case circuit-breaker design or low- 
voltage air-circuit-breaker design, in 

the order of greater expense. 
Molded-case breakers and air cir- 
cuit breakers have the added advan- 
tages that they can be reset readily 
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Fig. 2. Before. Client of the author had decided on this elaborate distribution system at the time that consultation began. 
Fortunately the engineering had not reached the bidding stage, and it was possible to effect savings of over two-thirds 
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and that all three poles open on a 
disturbance thus avoiding one cause 
of single-phase operation. 

Actual choice of short circuit pro 
tection depends on the particular re- 
quirements of the installation. The 
author tends to avoid low-voltage air 
circuit breakers, whenever either of 
the other two will suffice, provided 
that repeated switching operations 
are not required. 

It is frequently possible to avoid 
installing main secondary breakers 
entirely. In so doing an inexpensive 
all-circuit-breaker design using 
molded-case breakers can be achieved 
within Underwriter’s ratings on sin- 
gle-ended substations up to 1000-kva 
capacity at 480 v, and 500-kva ca- 
pacity at 220 or 208 v. Using NEMA 
ratings these sizes can be increased. 

Increased field labor have 
made factory-assembled equipment 
ncreasingly attractive. On large in- 
stallations, for example, it is some- 
times possible to install factory- 
assembled motor-control centers for 
less money than field-assembled in- 
stallations, providing the design can 
be codrdinated with, and meet the 
requirements of, the original-equip- 
ment manufacturers. 

Many general wiring systems are 


costs 


available. It is good practice to use 
the least-expensive system for each 
particular problem. The National 
Electrical Code clearly defines the 
limitations of less-expensive methods 
and materials such as thin-wall tub- 
ing, wireways, open wiring, and vari 
ous cable insulations. 


Other Factors 

Other limitations may be imposed 
by the power engineer. Such restric- 
tions, however, should be imposed 
only on a basis of environment and 
equipment exposure. The National 
Electrical Code is written with safety 
and fire hazard well in mind. Certain 
wiring methods such as neoprene 
jacketed cables laid in open trays 
have not as yet received the recogni- 
tion of the National Electrical Code 
and can be employed only when the 
National Electrical Code does not 
legally govern the work. 

Branch circuits should not be re- 
stricted to 15 or 20 amp when the 
Code permits 30 to 50 amp circuits 
When in trouble with voltage drop 
consider booster transformers rather 
than oversized copper. Incorporate 
extended buses and feeder taps in the 
design. All of these methods can re- 
sult in lower initial cost with no sacri- 
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fice in the reliability or performance. 

As an example of what can be ac- 
complished by coérdinating the elec- 
trical requirements of the plant refer 
to Figs. 2 and 3, which present the 
before and after of a large industrial 
light manufacturing plant containing 
350,000 sq ft on a single level. This 
is an actual case history where the 
owner was prepared to proceed with 
Scheme 1 as his minimum require- 
ments, and after reviewing his plans 
and conferring with the author ac- 
tually installed Scheme 2. The plant 
has been successfully operating for 
three years. 


Size Irrelevant 


The approach is not limited to 
large establishments. We _ recently 
were able to reduce the cost of wiring 
originally $35,000 to $40,000 each 
in large suburban type grocery super- 
markets 20 to 25 per cent without 
changing the number of lighting fix- 
tures, motors or devices, and actually 
incorporated better materials in the 
design. An even smaller example is a 
completely automatic car wash. Ours 
went for $12,000 and an identical 
installation not 50 miles away cost 
$18,000. It’s easy -— all you have to 
do is think! THE END 
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Fig. 3. After. This is the system that was actually installed. Interest on savings will make any future equipment cheaper. 
All of the equipment which would not immediately be used at near capacity was eliminated but space was provided for it 





How About a Central Fuel Committee 
For Edison Electric Institute? 


The author has spent many years in the business of buying, trans- 
porting, analyzing and burning of coal—in the utility field. He feels 
very strongly that such a committee should be established, and 
produces some thought-provoking arguments to prove his point 


By FRED M. REITER * 


1 AUTHOR is in favor of the 
formation of a Fuel Committee 
within the Edison Electric Institute, 
apart from the Purchasing or Prime 
Movers Committees. Fuels comprise 
an increasing percentage of the oper- 
ating outlay for the generation and 
distribution of electricity. The annual 
purchase of fuel far exceeds that of 
all other non-fuel items combined. 
Prorated over its years of life, the in- 
vestment for generating plants could 
be added to the annual cost of non- 
fuel supplies. These proportions will 
undoubtedly continue on through 
the atomic-fuel future. 

With such an outlook into a com- 
plex future, in the problems sur- 
rounding its biggest single item of 
purchase, top policy codrdination of 
fuel, within the fabric of the EEI, 
will be invaluable. 

This committee would be selected 
from a group of fuel engineers, fuel 
buyers, traffic managers, coal in- 
spectors and boiler engineers; all 
having to do with the procurement, 
movement and utilization of fuels. 
It would be on the same level with, 
but separate from, other committees 
which have heretofore handled fuels 
as minor subjects on their agendas. 

This committee would make its 
recommendations to the Institute 
and serve as a center of discussion 
among the member companies; ad- 
vising them of their findings on the 
problems common to all. It would 
guide their fuel men, for the good of 
the three interdependent industries 
concerned with fuel: production, 
transportation, and utilization. 

(Editor’s note: The author has pre- 
sented some interesting ideas in this 
article. We will welcome all comments 
from readers; pro or con.) 


Why Such a Committee? 


Much has been spoken and written 
on the expanding ‘“‘take’’ from the 
daily coal supply of this country, by 
the privately-owned utilities. The 
word “‘take”’ has a multiple connota- 
tion, containing at least six significant 
factors: 


1. Electric generation curves con- 
tinue in the same upward trend — 
doubling every decade. Their appe- 
tite for coal has grown in the same 
geometric progression. Table I shows 


that from 1937, the kwh production 
of 74.9 billion was doubled in 1943, 
and again in 1952 to 288 billion 
kwh; four times the consumption of 
1937 in only 15 years. 

Table II projects this power gen- 
eration from 1955 to 1980, into the 
atomic era. The doubling each decade 
continues to 1975, when atomic en- 
ergy will slow down the accelera- 
tion of the coal consumption curve. 

Coal consumption related to its 
exclusive use for power production 
stood at 32.8 million tons in 1932; 
67.5 million tons in 1942; and 107 
million tons in 1952. This is not quite 
quadrupled, because of the decrease in 
tonnage of coal to produce 1 million 
kwh, with the improvement in equip- 
ment. 

The 20-year increase in consump- 
tion of fossil fuels (coal, oil and gas) 
is listed by years, from 1939 to 1959 
in Table III. Here again the doubling 
every decade is shown. The use of oil 
and gas had an ever-greater rate of 
acceleration; six times for oil, and 
almost eight times for gas — in two 
decades. The rate of expansion for oil 
and gas has slowed down. For the half 
decade, 1954 to 1959, coal’s consump- 
tion will be normally increased (52 
per cent); but oil and gas diminish 
to 47 per cent and 30 per cent re- 
spectively. But the general average 
for all fossil fuels (46 per cent) is 
still at the approximate doubling rate 
of acceleration. 

One can foresee the tremendous 
incremental growth of this phase of 
the take of the nation’s production of 
fuels, by the utilities in power pro- 
duction. 


2. Electric power generation, and 
its phenomenal increase within its 
own industry, contrasted with the 
diminishing purchase of coal by other 
coal consuming members of the coal 
market, enhances the importance of 
the electric utility coal procurement. 

Table IV lists the consumption of 
bituminous coal, by industries, for 
the years of 1943 to 1953, with an 
estimate for the percentages of coal 
consumed by these industry groups 
in 1975. 

Table V projects Keystone’s pre- 
dictions on the expected coal procure- 
ment programs of these industrial 
segments, and for export from 1955 
to 1970. From the viewpoint of the 
take for electric power generation, 


this giant has grown from 12 per cent 
of the total consumed from U.S. coal 
production in 1943, to 35 per cent in 
1975. The former giants of 1943: rail- 
roads, retail sales, industrial plants, 
etc, have dropped greatly in stature. 
A new Goliath is appearing on the 
horizon (chemicals and synthetic 
oils but it has plenty of time to 
wield its influence on the nation’s 
coal; probably until 1970. 

Up to that time the electric utili- 
ties are the predominant factor in the 
coal industry; its backbone, in many 
ways. 


3. The electric coal load is con- 
stant. In fact, with its air condition- 
ing advances, peak demands for elec- 
tricity (and coal that produces it 
have come in the summer in large 
segments of the country. This is per- 
fect for fuels whose greatest demands 
for space-heating of living quarters 
comes in the winter; leaving valleys 
in summer sales and production. 
These summer doldrums would hurt 
not only the mining and sale of coal, 
but all allied industries involved in 
the movement of coal from mines to 
market. 

Coal is put on special sale in the 
summertime, in order to move it. 
This keeps miners at work, mines 
from closing, equipment from gath- 
ering dust, and overhead from being 
too burdensome. Shipments of cer- 
tain sizes of coal, via lake movement, 
helps considerably in summer sales. 
Transportation costs remain con- 
stant; therefore, it is best to build up 
stocks in the summer. 


4. Electric utilities carry large 
stocks of coal — up to three or four 
months supply. Many coal-using 
companies keep their coal piles static; 
untouchable, a monument to re- 
serve and readiness to serve. Mobile 
stockpiles would make excellent cush- 
ions; — accordion-like air chambers, 
or fly-wheels — to keep the market 
supply and production more stabi- 
lized, and would accommodate some 
of the variations in demand that the 
coal industry faces. 

The tonnage could be built up at 
“bargain summer rates,” and de- 
creased in winter, when demands are 
high. Then transportation is at peak 
levels, and freezing weather makes 
the coal unloading from cars more 
difficult; and intangible taxes make 
for higher costs. 


5. Range of coals usable in most 
large utility boilers is wider than for 
the stokers and furnaces of smaller 
boilers. The latter may require high- 
fusion ash coals, limited ranges of 


*Fuel Engineer, Dayton, Ohio 
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This series of tables is 
shown to emphasize the 
need for a Fuel Committee 
in EEl. These figures prove 
that utilities are the largest 
coal user, today and in 
coming years. 


Table Il 


Table I 
Annual Electric Power Production 


Generation 


Billion 
kwh 


749 
69.5 
84.1 
94.5 
122.1 
154.2 
144.8 
200.2 
232.2 
294.1 
337.0 


Predictions of Generating Capacity and Coal Use 


1955 to 1980 
Millions of kw 

Nuclear Hydro Steam 
0.0 26 90 
0.0 27 98 
0.01 28 103 
0.14 34 108 
0.14 38 116 
0.94 40 127 
5.00 50 177 
10.00 60 226 
40.00 70 285 
120.00 80 314 


Table Il! 


Total 
116 
125 
131 
142 
154 
167 
232 
320 
395 
514 


Millions of tons 
Coal Use 
140 
155 
165 
174 
180 
210 
282 
393 
430 
470 


Table IV (Bituminous Coal only) 


Bituminous Markets by Industries 1943 to 1952 


Industry 
Electricity 
(1) iron and steel 
Non-steel coke 
Gas, producer, 
etc. 
Cement 
Oil refineries 
Other manu- 
facturing 
Railroads 


(3) Foreign, bunker 


(2) Retail, others 
Synthetic oils 
Totals 


2) Retail and others 


3) Bunker coal is for ships eng 


Sources: Bureau of C 


American Gas Associctio 


Interstate Commerce 


Table taken from Bitumir 


Washington 5, D. C 


Iron and steel inclu 


Also Projected Estimate for 1975 
1943 1952 1975 
Projection 

Per cent 
of all 


Millions Per cent 
net tons of all 
103.3 35 
92.4 20 
9.0 


Millions Per cent 


net tons of all 


74.0 
96.5 
14.3 


5.6 
8.1 
0.8 


77 
5.8 
1.8 


68.0 
39.0 

0.7 
93.7 


127.5 
135.7 

1.6 
128.7 


593.7 100% 419.9 


jes coal for metallurgical coke 
coal not assigned to other gr 
ged in foreign trade 


ncludes a 

ensus, Federal Reserve Board, Federal Power Comm 
. i Steel Institute, Burec 

Coma 

Natio 


Keystone's Predictions of Coal Consumption in the U.S.A., 


and Export 


(1) Utility 
(2) Coke (Steel & 


ed Coal, 1955 to 1970. (Thousands of tons) 
1955 1956 1957 1958 1959 1960 1965 
140 155 165 174 180 210 282 


1970 
383 


220 


Fossil Fuels Consumption by Electric Utilities 
(With Keystone's Predictions to 1959) 


(Millions of tons of coal—or coal equivalent) 


Chemical) 144 119 124 


(3) Other Industria! 
Railroad 
Retail 


129 133 140 175 
104 109 140 180 240 
10 10 12 20 30 
60 58 50 40 


o 


Year Coal 


1939 45 
1940 51 
194) 63 
1942 66 
1943 77 
1944 80 
1945 74 
1946 72 
1947 89 
1948 100 
1949 84 
1950 92 
1951 105 
1952 107 
1953 115 
1954 118 
1955 140 
1956 155 
1957 165 
1958 174 
1959 180 
J expansion 

‘54-'59 52% 
Source: 1939-—1954—Federal Power Commission 
1955-1959: Predictions based on estimates 
(Keystone Coal Buyers Manual) 
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47% 


screened sizes, fast burning types, or 
coals that will not smoke during 
firing. The larger equipment has a 
wider tolerance for ash and moisture 
content. 

In order to equate price per ton, 
and Btu per lb of coal, into equiva- 
lent cost value, adjustment formulas 
can be applied to wide varieties of 
coal, in order to arrive at coal values 
fair to all producers. There are so 
many different formulas used today, 
that coal salesmen must get confused 
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Expected Coal Use by Electric Utilities 
(Thousands of tons per year) 
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utilities 


(Source: Coal Mine Directory and Keyston 


in their daily contacts and bidding. 
Sulphur and grindability have vague 
values, in terms of cost, to the boiler 
plant —in corrosion and wear on 
equipment. 

Many buyers of coal may not fully 
comprehend the cost of handling, 
conveying, grinding and firing of use- 
less ingredients in coal. These ele- 
ments pass through burners, past 
cooling tubes, through air heaters, 
dust collectors or precipitators; then 
up the stacks and into the atmos- 


Utilities using 
Less than 
100,000 tons 
annually 
1,086 
1,186 
1,271 
1,407 
1,557 


More than 
100,000 tons 
annually 
62,085 
64,988 
69,122 
72,949 
75,186 


Total 
83,801 
93,824 
99,533 

104,696 
108,983 


Coal Buyers Manual 


phere — which may be over populous 
areas. Their fuel engineers do under- 
stand. These men can convert chemi- 
cal analyses into cents-per-ton of 
coal. Perhaps a general purchasing 
agent does not have the background, 
nor the power plant experience re- 
quired for the job. 


6. Transportation is a big factor in 
the price of the coal, f.o.b. boiler 
plant. Transportation has so many 
facets today; continued on page 128 





Fig. 1. This cast iron bearing housing 
has been repaired by metal locking (or 
stitching), then sealing the surface to 
oil-tightness using a low-temp brazing 


A sequel to Mr. McParlan’s very 
popular article on Non-Destruc- 
tive Testing in the March, 1957, 
issue of POWER ENGINEERING, 
this series of case histories proves 
that permanent repairs, on an 
expediency basis, are a vital 
function of good maintenance 


Repairs Cut Down-Time at Con Ed 


By JOSEPH L. McPARLAN* 


LTHOUGH electric generating 
station maintenance and general 
industrial maintenance have much in 
common, there exist marked differ- 
ences between the two which, in the 
case of generating station mainten- 
ance, pose special problems. The pur- 
pose of [this article is to show how 
some of these problems have been 
solved in Con Edison installations. 
Large physical size and the high 
cost of electric generating station 
equipment preclude the carrying of 
extensive replacement-part inventor- 
ies either by the operating utility 
company or by the manufacturer. 








Fig. 2. Circumferential crack in h-p spindle was discovered 
during magnetic-particle inspection for an unrelated cause 


84 


Replacements must be made to order. 
Thus, even for relatively minor parts 
delivery time may run into several 
months. 

Further complications often arise 
from the necessity for using special 
materials to withstand today’s ele- 
vated operating temperatures. Fi- 
nally, the high use factor imposed on 
large and efficient generating units 
makes protracted outages intolerable. 

Because outright replacement in 
kind thus frequently is out of the 
question, the problem then is to make 
major repairs in place or to accom- 
plish necessary rehabilitation with- 
out extensive dismantling of the 
apparatus. 


Some of the problems of this type 
which have confronted us, and our 
solutions to them, are described 
below. 


Metal Locking: — The cast-iron 
bearing cover of a turbine generator, 
shown in Fig. 1, was damaged by the 
failure of a jaw of the turbine gen- 
erator main coupling. Fortunately a 
spare coupling was available and was 
installed on the machine. Time did 
not permit fabricating a new cover so 
repairs were made by a combination 
of locking the fractured metal me- 


*Superintendent, Mechanical 
Edison 


struction Bure . Consolidated 
Company of New York, Ine 


Fig. 3. Depth of crack could not be determined, and was ma- 
chined out, with proper radii, to final depth of about 2 in. 
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chanically across the breaks, and then 
sealing over the surface with low tem- 
perature brazing, making the re- 
paired area oil-tight. 

Mechanical locking or stitching of 
cracked cast metal parts has the 
definite advantage that some breaks 
may be repaired in place, without 
costly dismantling. In addition, dis- 
tortion of machined faces due to the 
general preheating required in a con- 
ventional brazing repair is avoided. 


Cracked Turbine Spindle: — The 
existence of sources of serious trouble 
in unexpected places is sometimes 
disclosed by merely routine inspec- 
tion. Figure 2 shows the high-pressure 
spindle of a 137-mw cross-compound 
turbine generator. This unit came 
out for investigation of abnormal 
stage pressures and high vibration. 
The source of the trouble, a broken 
steam guide, was located readily be- 
tween the first and second stages. 

Because the steam guide had dam- 
aged the first-stage buckets and 
second-stage nozzles, the spindle was 
examined throughout by the mag- 
netic particle method. This led to the 
unexpected discovery of a 360 deg 
circumferential crack in the shaft 
fillet of the outer labyrinth packing 
lands at the high-pressure end of the 
spindle as indicated in Fig. 2. Further 
inspection by ultrasonic methods 
was made in an effort to determine 
the depth of the crack but results 
were inconclusive. 

Only recourse was to machine out 
the shaft metal in the area until the 
crack disappeared. This cycle of cut 
and continued until the defect 
bottomed at a depth of about 1%, in. 
Generous radii were provided in the 
bottom and flanks of the groove to 
minimize stress concentrations. This 
further increased the depth of the 
groove in. and, it is believed, 
removed all vestiges of the crack. 

Capability the shaft with its 
diameter reduced to 13'5 in. was in- 
vestigated by the designers and found 
satisfactory for service. Fig. 3 shows 
the reduced section. One high and 
two low packing lands were sacrificed 
in this process without any observable 
impairment of sealing effectiveness 
after the machine was returned to 
service, 


test 


to 2 


ot 


Extension Shaft Failure: — Shaft 
shown in Fig. 4 is an extension or 
stub shaft pressed into the forward 
end of the main spindle of a 65-mw 
topping steam turbine. As originally 
designed, the extension beyond the 
No. 1 bearing was integral with the 
main shaft. However, the threaded 
section of the shaft under the thrust- 
collar retaining nut developed cracks 
and it was necessary to resort to the 
fitted extension shaft arrangement, 
shown in Fig. 5. 

Overhung extension carries the 
thrust, overspeed trip, eccentricity 
collar and governor drive. The break 
in the shaft was discovered during an 
inspection conducted to determine 
the cause of excessive spindle eccen- 
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Fig. 4. Near-disaster illustrated here. 
Only light portion held turbine thrust 


tricity and high temperature readings 
at the squealer ring, after the unit 
had tripped off due to the former. 
Only the light-colored portion of the 
shaft in Fig. 4 was still intact, pre- 
venting a major disaster, including 
the loss of the main thrust bearing 
and all the consequent damage which 
could result. 

All dimensions in Fig. 5 are nom- 
inal. The stub shaft shoulders up 
against the end of the main spindle 
and is held by two heavy fits in 
the bore. Two 15;,-in. pins dowel 
the assembly. As shown, the break 
occurred at the extreme end of the 
outer fit. It is helieved that high 
contact the edge of the 
45-deg chamfer plus flexural stresses 
due to unavoidable vibration con- 
tributed largely toward the failure. 

In the new stub the 4-in. diam at 
the inner fit was retained but the 
diameter at the outer fit was in- 
creased to 5 in. Instead of terminat- 
ing abruptly at the 45-deg chamfer, 
the outer fit was eased off as shown 
to provide a gradual transition for- 
ward from the highly stressed area. 
These alterations were aimed at 
lowering the stress concentration in 
the critical zone. 


stress at 
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In addition to these measures, it 
was decided to weld the stub to the 
end of the spindle at the shoulder. A 
V-groove was provided and a con- 
sumable backing ring tacked in place. 
The new stub was then pressed into 
place ready for welding. Argon was 
introduced into the annulus below 
the insert via a !,,-in. copper tube 
which penetrated the backing ring. 

Material to be welded was identi- 
fied as ASTM Spec. A-293, Class 6 
for turbine rotors. The welding pro- 
cedure specified preheat to 450 F, 
then fuse the weld insert completely 
with a shielded tungsten are torch. 
The work was completed by conven- 
tional welding using Croloy 1-A filler 
rod. Stringer beads only were laid 
in. The assembly was immediately 
brought to 1200 F by induction heat- 
ing, held there for four hours, then 
cooled to room temperature at the 
rate of 35 F per hr. 

The shaft was then finish-machined 
and the turbine reassembled. This 
work was completed in September, 
1956 and the shaft has been in con- 
tinuous service since then with no 
evidence of trouble. 


Sprayed Metal: — In addition to 
what is considered normal wear, ma- 
chinery which must operate continu- 
ously may be unavoidably subjected 
to extraordinary deterioration from 
erosion, corrosion and cavitation. 
That section of steam turbine shafts 
adjacent to water gland runners is 
especially susceptible to these attacks. 

Figure 7 shows deterioration, 
which, if permitted to progress far 
enough, could render the shaft un- 
usable. In its present condition the 
inboard labyrinth seal has ceased to 
function properly because of exces- 
sive radial strip clearances. The dam- 
aged portion of the shaft was turned 
down to solid metal and then restored 
by spraying with monel. 

Monel was chosen because of its 
corrosion-resistant properties and its 
effectiveness in retarding impairment 
due to erosion. Because of the uncer- 
tainty due to residual stresses and to 
the somewhat indefinite mechanical 


THRUST RUNNER 


ISS THRUST STUB SHAFT LOCKING RING 


45° CHAMFER 


JOURNAL 
\ 4 








ig C 


















































¥ 


‘ama 


AF. 























18s" 


| <=« 
= 


FAILURE 
OF STUB 





~|2 DOWEL PINS 4 
TURBINE SPINDLE 


SHAFT 


> < 


N+" ~ 
-_ 





Ee 


Fig. 5. Cross-section 


of the press-fitted shaft extension which failed. The high 


stresses at the 45-deg chamfer caused the cracking. Repair is described in text 





properties of the sprayed-on metal, it 
was considered advisable to hold the 
thickness of the applied layer to 
about 0.040 in. or 0.050 in. 

Machined grooves are used to pro- 
vide a mechanical anchorage to assist 
adhesion of the built-up metal to the 
shaft surface. Shallow, fine V-threads 
machined in the shaft may also be 
used for the same purpose. 

Metal Plating: —In the case of 
small mechanical-drive turbines or 
pumps whose shafts are exposed to 
damage from corrosion, a protective 
layer of metal plating may be used to 
advantage. If the surface has been 
scored, objectionably deep grooves 
must, of course, be machined out to 
true up the shaft. Plating up to a 
thickness of 0.030 in. may then be 
applied by any commercial plating 
shop equipped to handle this class of 
work. For corrosion and _ erosion 
resistance, chromium plating has 
proved very effective. 


Split Sleeves: — Inspection may 
disclose that a short axial section of a 
shaft has been damaged too seriously 
to be helped by metal plating or 
spraying. If an adequate shaft diame- 
ter for strength remains after the 
damaged material has been machined 
off, a heavy split sleeve of one of the 
corrosion-resistant materials fitted 
over the affected area is effective in 
retarding further deterioration. 

In a typical case in which the orig- 
inal shaft profile was restored exactly, 
the damaged shaft material was first 
turned down. The blank split sleeve 
was then fitted on the shaft and 
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Fig. 6. (Left) Typical erosion in last-stage buckets of low- 
pressure spindle. Either stellite welding or use of silver- 
brazed stellite strips is good repair. Fig. 7. Corrosion has 
rendered this labyrinth seal useless. Metal spray was repair 


welded along its longitudinal joints. 
It is advisable to confine the welding 
to the sleeve butts; the sleeve should 
not be welded to the shaft itself. 
Asbestos wicking at the root of the 
V-groove was used for this purpose. 
Welded sleeve was then doweled 
to the shaft to prevent rotation, and 
the heads of the dowels were welded 
over. The sleeve was finished ma- 
chined to complete the job. This 
method is particularly adaptable to 
restoring projecting shaft details such 
as gland runner acorns or retaining 
flanges which have become unusable. 
For this application these details are 
integral with the repair sleeve. 


Stellite Welding: — As might be 
anticipated, last-stage buckets of 
condensing steam turbines are vul- 
nerable to water cutting. Where the 
moisture content of the steam in the 
last few stages runs high, damage 
may be severe. Fig. 6 shows a typical 
case of heavy erosion at the leading 
edges of last-stage blades. 

Obviously, the way to prevent this 
condition is to eliminate the moisture. 
But despite provision in the design 
of lower-half cylinder drains and an- 
nular drainage passages in the shell, 
water accumulation persists. Protec- 
tion of the buckets themselves then 
presents itself as a feasible alterna- 
tive. 

For this purpose manufacturers 
employ a stellite strip let into the 
leading edge of the bucket in the area 
where erosion is most pronounced. 
The stellite strips or inserts are silver- 
brazed to the buckets. A _ highly 
abrasion- and erosion-resistant sur- 


face is thus presented to the moisture- 
laden steam. 

Although the stellite insert itself 
stands up well in this application, 
differential erosion attacks the con- 
tiguous bucket material and the sil- 
ver solder of the joint. In time, the 
weakened welds fail and the inserts 
tear loose and must be replaced. An- 
other alternative which has met with 
some success is hard-surfacing the 
critical bucket areas by means of 
stellite welding. The damaged edge 
of the bucket is ground back to pro- 
vide a surface of clean metal. 

Then a \<-in.-thick build-up of 
stellite is applied along the edge using 
No. 6 filler rod and an oxyacetylene 
torch. A “heat-stealer” in the form 
of a heavy block of copper should be 
held in contact with the blade during 
welding, in order to minimize the 
undesirable effects of heating on the 
structure of the parent blade material. 

Both hard-facing and inserts were 
used on the wheel of Fig. 6. No evalua- 
tion of either method is available at 
present, as adequate comparison is 
not yet available. 


Turbine Blading Repairs: — A few 
years ago, the h-p stationary blading 
of a 160-mw cross-compound turbo- 
generator suffered the heavy damage 
shown in Fig. 9. In this instance be- 
cause the capacity was urgently 
needed, waiting for replacement 
blades was out of the question. Inas- 
much as all the broken blade pieces 
were retrieved and had not been bat- 
tered beyond reclamation, it was de- 
cided to repair the blades by welding. 

Accordingly the root ends were re- 
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Fig. 8. (Above) Welding fixture used to butt-weld the frac- 
tured stationary high-pressure turbine blades removed from 
casing at right. Fig. 9. With capacity urgently needed, it 
was mandatory to get this unit on line as soon as possible 


from the cylinder groove, 
with aluminum oxide and 
matched with their corresponding 
upper ends. The abutting ends of 
each blade were chamfered down and 
the two pieces assembled in a welding 
fixture to maintain alignment and 
length. This is shown in Fig. 8. The 
blades were preheated to 500 F and 
then welded by electric arc using a 
12 per cent chromium electrode 
E-410). The blading material is very 
close to a type 403 stainless steel and 
is air hardening. A normalizing treat- 
ment was applied by heating to 


movy ed 
blasted 


Figs. 10 and 11. When welded joints in Schedule 160 stain- 
less steel pipe began showing numerous circumferential and 
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1450 F and cooling in air. Surplus 
weld metal was ground off to restore 
the blade contour. 

After this the blades were straight- 
ened in a forging die, heat treated in a 
fused salt bath at 1750 F, then oil- 
quenched. This final treatment 
brought the Brinell hardness to the 
specified value of 230. All blades were 
inspected for defects by the mag- 
netic-particle method. Several hair- 
line forging cracks were found in the 
thin, trailing edges and were ground 
out. 

Prior to undertaking this welding 


repair, several discarded blades of 
the same material as the broken 
blades had been welded and subse- 
quently inspected and tested to de- 
termine the validity of the method. 
Tensile test specimens showed an 
acceptable ultimate of 100,000 psi. 
Brinell hardness fell within the re- 
quired 217 to 248 range and satisfac- 
tory ductility was demonstrated via 
a makeshift bend test. 

All 22 blades repaired in this man- 
ner have given satisfactory service 
since 1952. It is estimated that this 


method of continued on page 130 


lesser cracks, repairs required a combination of techniques, 
patience and perseverance. Some penetrated completely 





Fig. 1. Aerial view of UCLA Medical 
Center, on thirty-five acre tract on the 
south portion of the University campus. 
Pre-planning paid off in this project 


How We Planned the Power Facilities 
Of UCLA Medical Center 


Close codrdination between engineer, architect and designer results 
in very efficient hospital power facilities. Early studies permit ad- 
vance operating budget preparation, and maintenance data sheets. 
Hospital has unique arrangement for emergency-lighting cut-over 


By KENNETH M. BRADY * 


jp DREAM of a great medical 
center at the University of Cali- 
fornia at Los Angeles, to serve the 
fast growing population in the south- 
ern part of the state, started to be- 
come a reality in 1946. After consid- 
erable study, the decision was made 
by the Regents to locate the medical 
center on a thirty-five-acre site on the 
south portion of the campus, instead 
of several possible off-campus loca- 
tions. 

It was decided during the early 
development and planning periods to 
assign a representative of the Build- 
ings and Grounds Department to this 
project, to work closely with the 
various representatives of the execu- 
tive architects, to study the design 
features, and to visualize and antici- 
pate how his future operation and 
organization would have to be tai- 
lored to meet this specific new aca- 
demic need. Through this close 
coérdination and relationship _be- 
tween the designing and operating 
departments, many desirable build- 
ing features, from the standpoint of 
physical plant operation, have been 
incorporated within the building. 

With this portion of the program 


well under way, and being somewhat 
of the opinion we could have the type 
of building (and the type of equip- 
ment) we preferred, the way opened 
for our next move in organizing for 
the future. Our first step was to de- 
termine the eventual occupancy of 
each area within the medical center. 
It was decided that it was best to 
prepare reduced scale, '-in. plot 
drawings, shading the areas (in vari- 
ous colored crayons) to be occupied 
by the several divisions; these were 
to be either self-supported, or budget- 
supported areas. The self-supported 
areas were to include the hospital 
and outpatient clinic. The budget- 
supported areas were to include all 
academic divisions, and the various 
divisions of the business office, as well 
as all classrooms and auditoriums. A 
different color was selected for each 
of the three basic budget areas: hos- 
_ outpatient clinic, and business 
of ice. 


Utilities Allocated by Areas 


Through administrative policy it 
was decided that all utilities (steam, 
electricity, water, and gas) would be 
recharged to the several budgets. It 
became a problem to establish an 
equitable distribution of steam and 


electricity consumption, since the 
metering systems were not related 
physically to the budget area. Gas 
and water were metered more equit- 
ably. 

Under the administrative agree- 
ment, the hospital and outpatient 
budgets were to support all utilities. 
Business office costs for comfort and 
light were to be supported by the 
physical plant utilities budget, with 
the exception of utilities used exclu- 
sively for laboratory purposes in the 
academic areas. These were to be 
supported by the academic depart- 
mental budget. This meant distribut- 
ing the total consumption of each 
meter to one or all of four separate 
accounts. 

To accomplish this, additional 
scale drawings were prepared. One to 
show the area served by each of the 
supply fans for the heating and/or 
cooling of an area, to establish 
charges for steam used for heating 
or cooling. The second one was an 
electric lighting distribution drawing 
that indicates the area metered} by 
each of the lighting meters. After the 
preparation of these two basic steam 
and electrical distribution prints, it 
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became apparent that the areas me- 
tered were not in total relationship 
to the budget area; therefore, it be- 
came necessary to develop a trans- 
parent overlay of the budget area 
drawing. 

By placing the transparent overlay 
on either the steam or electrical dis- 
tribution prints, we were in a position 
to evaluate the total square footage 
of each metered area, or area served, 
and to thus distribute to the appro- 
priate budget responsibility. In addi- 
tion to the square foot evaluation it 
was necessary to establish a weighted 
factor for use in billing. An example: 
for the electricity used in a finished 
area when compared with an unfin- 
ished area; or with a high-level of 
illumination in some areas versus 
low-level in others. Shown are por- 
tions of actual charge sheets for 
steam (Table I), and electric power 
Table II). The percentages shown in 
the last column are used as a basis for 
allocation of steam and electricity. 


Evaluation of Power Facilities 


After this part of the plan was 
established, our next move was to 
evaluate the total building mechan- 
ical and electrical equipment, to be 
able to prepare preliminary budget 
estimates for the various budget- 
supported divisions. 

The building power equipment 
consists of over thirty major supply 
fans, ranging from 6000 cfm to over 
37,000 cfm. All supply fans are 
equipped with heating coils, and 
some are equipped with cooling coils 
for chilled water air-conditioning 
system), and with additional pre-heat 
and re-heat coils. There are approxi- 
mately thirty major exhaust fans, 
with the maximum size running over 
10,000 cfm; also, there are approxi- 
mately fifty smaller individual units 
for exhausting elevator pent houses, 
transformer vaults, toilet rooms, etc. 

General supply and exhaust sys- 
tems basically serve the lower levels; 
such as B, A, and the first floor, 
with the exception of the areas where 
special systems have been designed 
for specific temperature and humid- 
ity control. The heating and ventila- 
tion of the patient rooms, and small 
offices on the upper floors, is accom- 
plished with individual unit ventila- 
tors, of which there are over three 
hundred. 


Special Data Sheets Prepared 

Table III is a data sheet for a typi- 
eal surgery supply fan. This sheet 
covers all vital operational informa- 
tion, such as power and control 
sources. Each piece of building equip- 
ment, such as hot water circulating 
pumps, vacuum return pumps, hu- 
midifier spray pumps, electric drink- 
ing fountains, refrigeration units, 
pneumatic tube systems, and special 
temperature rooms are all treated in 
essentially the same manner. 

Table IV shows the data sheet on a 
special temperature room, of which 
there are thirty-three. Approximately 
2000 pieces of equipment were in- 
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Table |. Distribution sheet which allocates steam charges to various departments 


Concer H 
Reseorch OPD 
Med 


TOTAL 


Weighted 
% of | for 
Sa Ft Whole | Billing 
77,610 21% | 11% 
259,312 68% 78% 
43,691 11% | 11% 


300° 


760. 


380,613 


“260,106 | 
| 29,842 
80 


1.760 


Table ll. Electrical energy distribution sheet which allocates consumption, on square- 
footage basis, to various hospital departments. Includes mechanical equipment 
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volved in the original survey. This 
information minimizes trouble-shoot- 
ing, in the event of failure of any 
component. The sheets are posted at 
the equipment, for ready reference! 
In addition to the above listing, a 
manpower-service requirement was 
established for each item of building 
equipment. These were then’compiled 
as to the budget-supporting group; 
and listings were made of equipment, 
followed by the outline of routine, 
daily, or otherwise scheduled inspec- 


Weighted 
% of | for 
Whole | Billing 
14% | 4% 
86% | 82% 
| 14% : 
100% 
= ee Se 
11% 7% 
88% 92% 


1% | 1% 


x 


1 oy 
00% 


100% 100% . 


= 


tions and service. These were further 
converted into hours of annual labor. 

From this, we were able to apply 
the existing hourly rate of the labor 
craft involved, and establish annual 
estimates for the service of these 
various pieces of equipment. Other 
items of building equipment, such as 
hot-water generators, water soften- 
ers, stills, emergency-water systems, 
autoclaves, and sterilizers, were given 
similar treatment for operational and 
budget information. 
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Table lil. Typical equipment data sheet showing perti- 
nent information applying to a Supply Fan. This 
sheet is posted near equipment, and is on file in office 


Medical Center Equipment 


Supply Fan S-19 
Room A4-165 
Surgery rooms (B-2) 


Location 

Area served 
Remote control 
Mag & bkr loc 
Power source 


Power metering 
13,650 
310 


Fan cfm 
speed 

Motor speed 1800 

Type Synch 

hp 5 

Voltage 480 

Phase & cycle 3-phase 60-cycle 
Filter size 20 X 25 


Filters required 6 
Steam 
Cooling 
Note 


Chilled water 


Switchboard PP 2 Room Bé-511 

Switchboard PP 6 Room A4-141 

P 613 Switchboard PP 6 Room A4-141, PF 
31C Switchboard #3 Rowm A3-143 

Hospital 480 3-phase 


Preheating & reheating 


Exhaust from this area is by X-9 
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Medical Center Equipment 





System No. 

Service 

Location 

Temp range deg F 
Allowable variation 


Compressor 
Location 

Make 

Capacity, Btu per hr 
Rpm 

Motor hp & voltage 
Magnetic & bkr Loc 
Power source 


Power Metering 


Air Coolers 


Capacity, Btu per hr 
Fan hp 
Defrost 


Heating Equipment 





Table lV — Right. Equipment data sheet specifically 
for Special Temperature Rooms. As several items of 
equipment are involved, additional! maintenance data 


Kw & voltage 
Power source 
Power metering 
Fan hp 


must be supplied for operators who will service the units 


Air conditioning is achieved by a 
chilled-water system to the air-supply 
fans serving the area. Water for the 
system is chilled by a 550-ton cen- 
trifugal compressor, driven by a 560- 
hp steam turbine, taking steam at 
125 psi and exhausting at 27-in. 
vacuum. 

Water in the air conditioning re- 
frigeration cooling tower, the chilled- 
water circulating system, and the 
make-up water, is tested at least daily 
by the power engineers. The test 
includes those for pH, chlorides, and 
phosphates in the cooling tower 
water; for pH and chromates in the 
closed chilled-water system; and for 
pH and chlorides in the make-up 
water. As determined by these tests, 
sulphuric acid is added to the tower 
water to maintain a pH of 7.5 to 
7.7. A poly-phosphate organic com- 
pound is added to maintain a phos- 
phate reading of 25 parts per million, 
to control scaling. Bleed-off, or blow- 
down, is controlied to hold the chlo- 
rides concentration in the tower- 
water at five times that of the make- 
up water. To control corrosion in the 
closed chilled-water system, chromate 
is added to maintain a concentration 
of 600 parts per million, and pH is 
maintained at 8.2. 

Electrical Equipment 

Electricity is supplied to the Uni- 
versity campus central sub-station at 
34,500 v, 3-phase, 60-cycle. We are 
served by two separate sources; the 
capacity of this substation is 10,000 
kva, arranged in two closed-Delta 
banks of 5000 kva each. The feeder 
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Special Temperature Rooms 


D-R-20 

Medical School, constant temperature room 
Room 32-173 Unit 3-6 

Plus 104 to Plus 24.8 F 

Plus or minus 3.6 F 


In elevator penthouse on roof above 

York 20 M-W 
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3 hp, 208-v 3-Phase 60-Cycle 

Recording control panel #2 in room 32-173 
Panel P3BG Outside Room 32-167, Cir #12, 
from PD36B Outside Room 32-164, Cir #7, 
from LF #152 in Transformer Rm. A2-170 on 
Sw Bd P6. 

Hospital 
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1/1 5th (2) 
Automatic-woter 


2.5 kw 208-v 3-Phase 60-Cycle 
Same as Above 
Hospital 


Recording controlling 
Recorder controller note: This unit contains a ventilating fan, steam 


preheat coil & steam injection humidifier 





breakers, transformer primary break- 
ers, and a tie-breaker, are arranged in 
a conventional “H-pattern.” This is 
to permit operation of either trans- 
former on its own feeder, operation of 
both transformers on either feeder; 
or tie both the feeders and the trans- 
former primaries in parallel. 
Secondary voltage of the two banks 
is 4800-v, 3-phase. A similar type of 
bus transferring on the secondaries 
has been incorporated, to enable 
service-switching to four separate 
feeders. Through this arrangement, 
one bank may be de-energized for 
servicing and cleaning, while the load 
is carried by a single 5000 kva bank. 
Of the four 4800-v feeders, two are 
serving the general campus exclu- 
sively, while the other two feed 
building groups and the medical 
center. These latter two feeders go to 
a separate distribution board at the 
substation, and are routed to the 
medical center— through discon- 
nects and over-current relays. 
Primary feeders for the emergency- 
lighting transformers are parallel 
with feeders which terminate in our 
automatic emergency-transfer panel, 
located near the main medical center 
distribution switchboard. In the 
event of failure on any of these 
primary or secondary services (as 
related to the high voltage trans- 
former), the control panel for emer- 
gency power will detect this abnor- 
mality, and will close a circuit which 
energizes a solenoid. This, in turn, 
opens the steam supply of a turbine- 
driven, 375 kva, 480-v, 3-phase, 60- 
cycle emergency generator. This 


automatic transfer from normal to 
emergency, averages 13 seconds. 
Periodic testing of this emergency- 
transfer equipment. insures its relia- 
bility. 

As to the several piping systems, we 
were in a position to observe, through- 
out the construction stages, the in- 
stallation of the major pipe routings 
for steam, gas, industrial, and domes- 
tic water system. Drawings were 
made indicating the various shut-off 
points. Drawings were also made 
showing the control points for all 
major lines, and for the areas which 
were protected by automatic sprin- 
klers, along with their water-flow 
alarms and shut-off valves. 

The building piping system has 
approximately 30 miles of copper 
pipe, 25 miles of steel pipe, and 
nearly eight miles of cast iron waste- 
line. Knowing we were now in a posi- 
tion to say we had sufficiently ana- 
lyzed the major items of building 
responsibility, and having a fair idea 
as to our total manpower require- 
ments, we were in a position to then 
proceed with our own medical center 
maintenance shop and office facility. 

Approximately 5000 sq ft were 
assigned for this activity; it included 
an office for the Superintendent of 
Buildings & Grounds and his staff, 
and an area adjacent to the air-con- 
ditioning equipment for the power 
engineer’s responsibilities and func- 
tions. Shop facilities for electricians, 
plumbers, mechanics, carpenters, and 
painters, with an area set-up for the 
building custodians also were pro- 
vided. THE END 
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How System Changes Affect 


Operation 


of Pumps in Parallel 


Next time you plan to use parallel pumps in a system, or have trou- 


bles due to improper load division, sit down and run this analysis 


OPERATOR of a plant 
centrifugal pumps, you’ be necessary to 
day be confronted with ‘head capacity”’ 
operating several 
This can be done, a 


\ THE 
‘ using 
may 
the problem of 
pumps in parallel. 
especially if the pumps have similar 
characteristics, but there are vari- 
ables involved which cannot be casu- 
ally foreseen. A change in any condi- 
tion defining a pump system is liable 
to change so many of these variables 
that some kind of analysis is neces- for 
sary if possible troubles are to be an- 
ticipated and answers found to the’ the 
problems of undesirable operating 
conditions. 

As an example, consider the prob- 
lem of two centrifugal pumps feeding 
a boiler through a common line. As- 
sume that one is a constant speed 
motor-driven pump, and the other is 
a variable speed turbine-driven pump. 
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Fig. 1. Simple way to account for resistance offered to 
flow by valves and fittings is to add to length of pipe in 
the line a length which will give’ pressure drop equal to 
that which occurs in valves and fittings. Example: dotted 
line shows resistance of 6-in. Standard Elbow is equiva- 
lent to approximately 16 ft of 6-in. standard steel pipe 


As the first step in analysis, it will 
lay out 
curve for the piping 
system, which is usually referred to as 
The effect of the 
valves and fittings in the piping is 
introduced by assigning an 
to each such 
these 
lengths to the actual piping length to 
obtain an overall length of the system 
purposes. 
familiar source of this information is the 
familiar chart which originated 


“‘system curve.” 


with the Crane Co 
calculated the total equiv- 
alent length of the discharge system, 
the friction head at any flow can be 
obtained by the use of the nomogram 


head is actually the 
pressure that causes the fluid to flow 
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Fig. 3. Note that system curve starts at 
pressure of the system 


The most 


static 


(Fig. 1 
through the system. These values can 
also be found in technical literature 
worked out in numbers and con- 
veniently tabulated. We can now plot 
the system curve, Fig. 3. 

Note that the system curve starts 
at the static pressure of the system. 
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Fig. 2. To calculate pipe sizes, discharge velocities 
and loss of head in standard steel pipe, lay straight- 
edge on scales at points for any two known quantities. 
Unknown quantities will lie at intersection with other scales. 
For loss of head in cast iron pipe, multiply loss of 
head in steel pipe by 1.5; by 2 for loss in concrete pipe 
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Fig. 4. System curve with pressure 
head due to valve restriction added 
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Fig. 5. If control is the minimum, it 
will vary the system head, as shown 
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Fig. 6. Several factors affecting per- 
formance. Uncontrolled discharge is 
due to condition of reduced static head 


That is, if we are pumping against 800 
psi boiler pressure, the curve of Fig. 3 
would start at 1920 feet, which is the 
equivalent of 800 psi. We will treat 
the pump curves in the same way, 
showing only the part of the curve 
above static pressure. 

Any change in the system condi- 


3. Suppose the line terminates in a 
feedwater regulator, which is only 
partly open. The pressure head due 
to the restriction in the valve is then 
added to the system curve, which 
will then look like Fig. 4, which shows 
a control based on a constant drop 
across the regulator. 

The amount of pressure drop due 
to the valve may assume any line de- 
pendent on the control character- 
istics. The solid lines of Fig. 4 show a 
constant pressure across the feed- 
water regulator. If the control is the 
minimum, it will consist only of the 
boiler feedwater regulator, and will 
vary the system head as shown in 
Fig. 5. 

The curves 1, 2, and 3 show the sys- 
tem at various positions of valve clo- 
sure. Distinction is sometimes made 
between ‘“‘system friction curve,” 
which is a plot of the friction losses 
only, and the “system head curve,” 
which is a plot of the friction losses 
plus the total static head. We are now 
only concerned with the first, which 
we are calling the “‘system curve.” 

The shaded area in Fig. 4, and be- 
low curve 1 in Fig. 5, represents the 
throttling loss through a partially 
closed valve. The amount of closure 
necessary to cause a given pressure 
loss at a certain gpm is obtainable 


from a valve characteristic chart 
which is available for each control 
valve. 

Now consider the pump curves. 


Each centrifugal pump has a per- 
formance curve showing the relation 
between head and capacity at a con- 
stant speed. Since the curve for other 
speeds is similar, it is a simple matter 
to plot several curves to represent 
head and capacity at other than stand- 


ard speeds. This will be shown 
shortly. 
Several of the factors affecting 


pump performance are plotted in Fig. 
6. Note that we are concerned with 
static head only to the extent of show- 
ing what happens if it is reduced 
somewhat. The plot shows a normal 
head capacity curve for a pump and 
system (solid lines). The dashed lines 
show the effect of reducing the static 
head. A new operating equilibrium 
would be established, having a dis- 
charge, gpm., which is not what the 
boiler requires. The regulator valve 
therefore closes to establish an arti- 


which returns the delivery to the 
desired point, gpm;. 

Remember that for a single-speed 
pump, flow regulation occurs as the 
result of a change in the head. The 
head change can be effected by throt- 
tling in the discharge line, by restrict- 
ing the suction (not as desirable due 
to flashing), or by changing the static 
head (which is usually an incidental 
rather than a sought for effect). The 
bare curve in Fig. 7 illustrates this 
clearly. 

Suppose now that the pipe is gov- 
erned by a constant pressure regula- 
tor. The system conditions’ could be 
plotted as shown in Fig. 8, in solid 
lines. 

Since the discharge of the condi- 
tion at Fig. 8 is controlled only by 
the system conditions, in order to 
control the flow it is necessary to close 
the feedwater regulator valve (which 
was not shown in Fig. 8) to establish 
a desired flow. This is shown in Fig. 9. 

Figure 10 is another example of 
how to show system conditions by the 
plot of a control which utilizes an ex- 
cess pressure regulator on the pump, 
and a feedwater regulator. Figure 10 
shows what happens. Note that in this 
case, even though pressure drop 
across the feedwater regulator is con- 
stant at all loads, opening or closing 


of the valve changes the system 
curve to adjust delivery (dashed 
lines). 


All of the conditions shown so far 
have depended for control on throt- 
tling the flow at one point or another, 
with a consequent loss in power, as 
shown by the shaded areas in the 
curves. How can we reduce this 
power loss? 

This can be done by regulating the 
pump speed. We have plotted a typi- 
cal pump curve, as obtained from the 
pump manufacturer, and can next 
make a plot of head capacity at vari- 
ous speeds by the following method: 

For any centrifugal pump, if gpm 
and h are the original speed condi- 
tions rpm, and gpm, and h, are the 
conditions at reduced speed rpm, 


then 
gpm rpm h rpm. ) 
, and ( ) 
gpm rpm h rpm 


This relationship holds throughout 
the entire practical pump range, so 
that if we know the characteristics at 
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Fig. 7. Curve shows how head change 
can be effected by discharge throttling 
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Fig. 8. System conditions if pump is gov- 
erned by constant pressure regulator 


Fig. 9. Closing the feedwater regulator 
valve will establish a desired flow 
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Fig. 11. Series of head capacity curves 
for various speeds, spacing uniform 
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Fig. 12. This shows how variable speed 
pump behaves when operating in Fig. 1] 
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Fig. 13. To study mutual behavior of two pumps in a system, make three plots as shown. Base line and H on same horizontal] 


for any other speed. Assuming speeds 
of 3450 and 3300, the speed ratio is: 
3300 


3450 ‘915. 


956, and .9562 
Accordingly, the capacities will be re- 
duced by the ratio of .956, and the 
heads will be reduced by the ratio 
squared or .915. Let us tabulate our 
calculations: 
“4 AT 3300 

5 > 
AT 3540 RPM C RPM 
gpm h, in ft gpm * he in ft 
0 1850 2 0 © 1691 
300 1842 ~ 287 ~ 1685 
600 1825 >| 573 = 1669 
1000 1782 = 956 = 1630 


Any other speed conditions can be 
similarly and easily tabulated. (Note: 
curve should correspond to numbers 
within accuracy of a pencil line. 

Using the tabular method, make up 
a series of head capacity curves for 
various speeds, as shown by Fig. 11. 
Note that the spacing between curves 
is uniform, but logarithmic. Label 
each curve with its speed. 


Now, how does such a variable 
speed pump behave in the system? 
Put the pump and system curves to- 
gether, as in Fig. 12. Notice that for 
any required delivery, the pump head 
is just exactly enough to put out the 
required flow. There is no excess pres- 
sure to be throttled. A single-speed 
pump would have to be designed 
for the excess head shown in Fig. 12, 
in order to deliver at full capacity, 
but the variable speed pump is re- 
quired only to put out a maximum 
head as shown by the 100 per cent of 
H, Fig. 12. Operation of such a pump 
can be cheaper, as well as first cost, 
if substantial heads are involved. 

In practice, a feedwater regulator 
is usually included in the system, 
and its effect is shown by the dotted 
line of Fig. 12. Pump in this case is 
controlled to maintain a constant 
pressure drop across the regulator. 
Capacities are determined by the in- 
tersection of the pump curves with 
the dotted line. Pump head pressure 
available, of course, must be enough 
to compensate for this added loss. 


Since the purpose of this article is 
to study the mutual behavior of two 
pumps in a system, let us proceed as 
follows: 

Make three plots as shown, for 
pump 1, pump 2, and the system (see 
Fig. 13). 

In such a plot, the output of the 
two pumps must equal the system 
output, or: 

gpm + gpm, = gpm system, and 
h he = h system. 

It is also convenient to think of 
pump delivery in terms of the sys- 
tem, rather than of the individual 
pump. Thus if we speak of a 50 per 
cent delivery, we will mean that the 
pump is putting out 50 per cent of the 
system capacity. 

Remember that if we have one sys- 
tem, all the pressure heads should co- 
ineide, as shown by the line on the 
previous figure. Remember also 
gpm, + gpm: should always equal 
gpm system. 

To make the system realistic, let us 
add now a drop due to the control 
valve continued on page 136 
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Fig. 14. This shows what would happen in case of reduction of boiler flow requirement without closing regulator valve, 
reduction of flow requirement by closing feedwater regulator, and opening feedwater valve to permit increased flow 
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Wisconsin's largest power station, the 500,000-kw Oak 
Creek plant of Wisconsin Electric Power Co, will get even 
bigger when $39,500,000 addition (excavation right) is 
completed in 1960. It will house a 250,000-kw Allis-Chal- 


mers center-line-at-floor-level steam turbine generator 
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Tokyo bound is this 330,000-Ib boiler drum 67 ft long 
made by Babcock & Wilcox in Ohio for Chiba Thermal 
Power Station in Japan. It’s said to be the largest and heav- 
iest boiler drum ever to be exported from the United States 


Stepping across water, these 115,000-v transmission 
lines negotiate the half mile across Casco Bay near Yar- 
mouth, Maine. Central Maine Power Co engineers set these 
towers on 60-in. concrete on steel H piling 75 ft deep 


Explorer’s nose cone and instrument section are partially 
covered with stripes of an aluminum oxide coating made 
by Norton Co, to help control temperature of instrumenta- 
tion inside the satellite. Striping keeps temperature between 
50 and 86 F. Below it is the 4th stage rocket motor section, 
which remains attached to cone in orbital flight of 18,000 mph 
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Inside man, Paul Young of O. G. Kelley & Co, stands 
only 38 in. tall in his safety shoes, is believed to be the 
world's smallest welder. He’s completing work here inside 
ao 40-ft Lukens T-1 (high yield strength) alloy test chamber 
to be used for development of aircraft nuclear engines 


British Information Services 


Dome of Dounreay, Britain's fast breeder reactor, looms 
up on the northern coast of Scotland. The 135-ft sealed 
sphere will house reactor which will depend on unslowed 
neutrons for its chain reaction. Dounreay, described fully 
in Nov 1957 issue, to be completed by end of this year 


50-ton section of a waterwheel generator stator is swung 
onto flatcar in Westinghouse’s East Pittsburgh plant for 
shipment to project in Oregon. This section with two other 
identical units forms the complete stator for a 100,111-kva 
generator. Water-driven turbine powers rotor inside stator 
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Aluminum bus conductor, in jumbo size, is being pro- 
duced by Harvey Aluminum for its primary reduction plant 
at The Dalles, Oregon. The bus bars measure 44% in. by 20 
in., with lengths up to 43 ft. Over 10,000,000 Ib of aluminum 
were extruded in bars designed to serve high voltage systems 











AIEE Winter Meeting Attracts, Rewards 
5000 Electrical Engineers 


woe THE LARGEST number 
of technical sessions ever organ- 
ized for an Institute meeting, and an 
array of inspection trips in the New 
York area which offered incentive to 
the most experienced of the group, 
the AIEFE Winter General Meeting 
was one of the most successful of all 
time. 

In spite of the appearance of a 
vehement flu bug, which kept both 
the principal speaker and the Presi- 
dent of the Institute from the Gen- 
eral Session on opening day, the en- 
thusiasm of those present was not 
dampened. Arthur Watson, president 
of World Trade Corp, delivered the 
address of his brother, Thomas J. 
Watson, president of IBM. He called 
for the immediate raising of salaries 
by 40 per cent or more in the teach- 
ing profession. 

This is his answer to the long-term 
problem of competing with Russia, 
but he feels that it must be done im- 
mediately to attract and hold the 
quality and quantity of individuals 


necessary. He comes to the conclusion 
that it must be done with a federal 
subsidy 

In the absence of President Bar- 
rett, J. H. Foote, AIEE Vice-Presi- 
dent, ably assumed the duties, and 
presented to John Hodnette, execu- 
tive vice-president of Westinghouse, 
the Edison Medal, highest award of 
the AIEE. Mr. Hodnette, in receiving 
the recognition, asserted his belief 
that the shortage of engineers is des- 
tined to continue for a minimum of 
two decades and the shortage of 
really creative engineers will last 
forever. 

“To maintain our rate of national 
growth,” said Mr. Hodnette, “we are 
going to have to increase our produc- 
tivity per worker by almost two- 
thirds —and the problem will be 
much harder if the work week is re- 
duced. That means better machines, 
and more and better technicians, en- 
gineers and scientists to design, build, 
maintain and run them.”’ 

Other opening day events included 





Fig. 1. John D. Hodnette, left, executive vice-president, Westinghouse, receives 
Edison Medal from AIEE v-p J. H. Foote Medal is the Institute's highest award 
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awards to authors of prize-winning 
papers, and the report of the nomi- 
nating committee. L. F. Hickernell, 
who is vice-president-engineering of 
Anaconda Wire and Cable Co, was 
nominated as president-elect. For the 
Board of Directors, Wm. A. Lewis, 
Norman F. Rode and Eugene C. 
Starr, were nominated. They are as- 
sociated with Illinois Institute of 
Technology, Texas A & M, and Bon- 
neville Power Administration, respec- 
tively. 

Also nominated with this group 
were the vice-presidents for the vari- 
ous districts which comprise the in- 
ternational Institute. 

So great was the scope of the meet- 
ing that high-lights were difficult to 
distinguish, except in regard to spe- 
cific fields. Some of these, of interest 
to the power engineer, are outlined 
here. 


Heat Pumps in Industry 

While heat pumps gained their ini- 
tial momentum in moderate climates, 
developments now on the market 
make them competitive in areas 
where ambient temperatures become 
as low as —20 F, R. G. Werden, York 
Corp, stated.*Extraction of heat from 
the air, and ‘its subsequent use to 
heat water was described, as well as 
the reverse of this process. A number 
of other advantages of the air-source 
compound-cycle system were pointed 
out by the author. 

H. E. Rex, of Carrier Corp, dis- 
cussed the use of large heat pumps, 
those with a capacity of over 100 
tons. Most intriguing is the applica- 
tion in industrial processes, where a 
heat pump can simultaneously pro- 
vide heat extraction and heat addi- 
tion. A number of successful installa- 
tions, such as in malting and orange 
juice concentrating, were described in 
Mr. Rex’s paper. 


Gas Turbines 

Electrical end of the gas turbine 
attracted considerable attention, par- 
ticularly in view of the fact that it 
seems to have arrived as a major 
prime mover for electrical produc- 
tion. Major utilities are studying 
and/or adopting it for a variety of 
applications. Z. Stanley Stys, Brown 
Boveri Corp, stated in his paper: “It 
is ultimately possible even to build a 
100,000-kw unit which will have 
approximately the same space (as a 
20,000-kw unit), and which would 
work on the principal of a combined 
steam-turbine and gas-turbine cycle, 
where the steam is generated at the 
super-critical conditions. An_ effi- 
ciency of over 45 per cent in such 
a cycle seems to be feasible.” 

Interest in technica! education in 
foreign countries was high among the 
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Fig. 2. L. F. Hickernell, Ana- 
conda v-p, who was named 
the president-elect of AIEE 


delegates. M. G. Malti, of Cornell 
University, presented a paper on such 
training in India, as a result of two 
years at the Univ Roorkee 
The students are highly intelligent 
and receptive, he said, as they are se- 
lected by elimination examinations. 

Indian government, Malti, 
spends about 1250 per cent more of 
its national income on technical edu- 
cation than does the United States. 

An extensive survey by P. A. AIl- 
betti and G. F. Lincks, of General 
Electric, led to the conclusion that 


ersityv ol 


Says 


we in America must expect many 
“USSR technological firsts’’ in addi- 
tion to the Sputniks. This, they be- 
lieve, is due to the emphasis which 
the Russians have placed on science, 
and the length of time that this trend 
has been evident. 


Computers Are Challenge 

Computers, completely unable to 
think for themselves, are making en- 
gineers work overtime to present 
problems to them in the proper man- 
ner, a consensus of opinion seemed to 
say. One astute observer of the field 
was heard to comment “If you are 
in a position to consider the purchase 
of a computer, I can assure you that 
it will pay for itself —- just by making 
you analyze the problems which you 
would program on it, 
never put them through the machine 

In pointing out the desirability of 
using the machine more and more in 
the operation of machinery and in 
the data-processing chain, S. L. Sea 
ton pointed out that the | 


even if you 
999 


numan 
makes one mistake in about 200 digits 
transferred, while the machine makes 
less than one error in 10 
every one-hundred-quintrillion times). 

Expected to pay for itself in two 
years, the power dispatch computer 
Ohio Edison was described by 


once ll 


I 
R. H. Travers. Maintenance experi- 


Fig. 3. Ray Mayer, Jr., introduces “The 
Indispensable Man” (described in Engi- 
neers’ Preview) to Section Chairmen 


ence has been comparable with other 
types of control and electronic equip- 
ment owned by the system. 

Use of proximity switches to detect 
cans in supposedly empty boxes, or 
the absence of a cutting edge on foil 
boxes, was described. 

Predictions generally were that the 
increased use of computers and auto- 
mation would tend to increase em, 
ployment, rather than the opposite 
but that the general level of the em- 
ployee required would be raised con- 
siderably. This is due to the high 
caliber of personnel necessary to de- 
sign, produce,j maintain and operate 
the various complex types of equip- 
ment required. THE END 


Fig. 4. This multi-color map of the transmission lines of the United States was exhibited by Thomas H. MacCauley of Gen- 
eral Electric, Philadelphia. Map is lighted by ultra-violet lamps, with incandescent bulbs locating major generating stations 
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Gas Pipeline Power Facilities 


Pipeline in wilderness area of western Canada utilizes compressor 
stations designed for rugged and dependable service. ‘Big-Inch” 
line of Westcoast Transmission Company opens vast new gas 
reserves, to serve Pacific Northwest markets in Canada and USA 


About the Author—Power 
Engineer responsible for the op- 
eration and maintenance super- 
vision of the four existing, and 
four future, stations on this pipe- 
line is William Hall, Superin- 
tendent of Compressor Stations. 
His job involves all the functions 
connected with gas compressor 
stations, including the gas en- 
gines, compressors, starting 
equipment, electrical and me- 
chanical equipment, and controls. 
This is no simple task, especially 
when the nearest sources of sup- 
ply are hundreds of miles away 
and when roads are impassable 


( NE OF THE major engineering 

and construction projects com- 
pleted in recent years is a 650-mile 
gas transmission line, in the wilds of 
British Columbia. Built by West- 


coast Transmission Co, this 30-in. 
line will bring the vast gas reserves 
from the rich Peace River fields to 
southwestern Canada and the north- 
western United States area. It will 
interconnect with lines which extend 
down into the gas fields of Colorado, 
Kansas, Texas and New Mexico. 

This is a conventional gas pipeline, 
except that it traverses some of the 
most rugged country in which a line 
was ever built. The line crosses over 
and under rivers, using many suspen- 
sion bridges for the overhead cross- 
ings; it crosses the Rocky Mountains, 
too, in its course southward. 
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Power facilities for such pipelines 
consist mainly of compressor stations, 
which keep the gas moving through 
the line. These stations are self-sus- 
taining, in that they obtain power for 
compression, heating, pumping, and 
electrical generation from the gas in 
the lines. 

This line has four Compressor Sta- 
tions. Compressor Station No. 1 is at 
Taylor Flats, B. C. and consists of six 
turbocharged, 4 cycle, gas spark ig- 
nited reciprocating engines, driving 
four 10' -by 15-in. reciprocating 
compressors. These engines are op- 
erating at a compression ratio of 
approximately 2:5. As is to be ex- 
pected, this Station has not been in 
operation long enough to form any 
maintenance data. It has only been 
in operation for 60 days. 

Compressor Station No. 3 is at 
Fort McLeod, B. C. and consists of 
four 3550-bhp spark-ignited gas en- 
gines with a running speed of 500 
rpm, driving a De Laval 24 by 24-in. 
centrifugal compressor. This Station 
has been operating at a compression 
ratio of from 1:20 to 1:35. The piping 
of the compressors being 24 in., is 
looped between each compressor. 

Compressor Station No. 5 at 
Quesnel, B. C. is identical to Station 
No. 3 with the exception of compres- 
sor piping. In this case the piping is 
installed on a straight-through de- 


By WILLIAM T. HALL * 


sign with the engine setting accom- 
modating two 24 in. valves with one 
24-by-24-in. tee for bypass purposes. 

Compressor Station No. 7 at 
Savona, B. C. is identical to Station 
No. 5 but with the exception that it 
has only three engines and three 
compressors installed at this location. 

The gas engines have _ built-in 
speed increasing gears and drive 24- 
by 24-in. compressors. Each of these 
V-type engines have 16 cylinders of 
13 '5-in. bore by 16!5-in. stroke and 
are rated 3550 bhp at 500 rpm. The 
single step geartrain has a 10:1 
increasing ratio. 

The compressors are single stage 
with a maximum working pressure of 
not less than 1000 lb per sq in. The 
design point of the compressor is at 
an adiabatic head of 6000 ft-lb per 
lb and an in'et volume of 5400 cfm. 
This results in the four unit stations 
having a compressing capacity of 
18,000 hp and Station No. 7 having 
a total rating of 13,500 hp. The 
compressors are oil sealed and lubri- 
cated by a forced-feed lubricating 
system which is integral with the 
speed-increasing gears lubricating oil 
system. Incoming gas passes throug] 
scrubbers, which remove all debri 
and liquids, prior to compressors. 


*Superintendent of Compressor Stations, 


Westcoast Transmission Co. 


Fig. 1. One of three typical compressor stations. Each has four 16-cylinder, 3550- 
bhp gas engines—connected (through a geartrain) to 24-in. by 24-in. compressors 
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Fig. 2. View of pump and cooler galley between two gas- 
engine units. Note arrangement of check valves and shut- 
offs, installed for both ease of operation and maintenance 


The four-cycle engines have circu- 
lating water cooling systems and 
forced feed lubrication. The main 
jacket water pumps are designed to 
circulate 658 gpm, operating at 1750 
rpm against total head of 70 ft. 
Lubricating oil coolers were specified 
to handle 400 gpm and to cool oil 
temperature from 170 F to 156 F 
with 288 gpm of jacket water flowing 
at 134 F. 

The cooling heat exchanger units 
rtical air flow under forced 
fan is gear driven by a 


have ve 
draft. The 


two-speed, 30-hp electric motor but 


the shutters for controlling the air 
flow are manually operated. The 
units are designed to dissipate 8.6 
MBtu per hr from the 288-gpm 
jacket cooling water at temperatures 
from 170 to 110 F with an ambient 
temperature of 90 F. 

Heat is provided by a two-pipe 
hot water system with the primary 
source of heat from engine jacket 
water and the secondary source from 
a fire tube water heating boiler with 
gas burners suitable for natural gas 
or propane gas. 

Two 440-kw gas-engine-driven gen- 
erator supply power for the 
station. Emergency power needs can 
be met by a 40-kw propane gas 
engine driven generator. 

Compressed air, 250 psi, for start- 
ing the engines is provided by two 
compressors ——- one motor driven, the 
other propane-gas-engine-driven. 

Water supply is from two wells 
each fitted-with motor driven, deep 
well, turbine pumps. Water will be 
pumped ~to underground storage 
tanks of 6000 gal capacity for potable 
water and an 18,000 gal capacity for 
fire water supply. The fire protection 
system is supplied by two vertical 
turbine pumps — one motor driven, 
the other propane gas engine driven. 

A 500 cu ft propane gas storage 
tank is provided at each station for 
the emergency or standby units 
which use propane gas for fuel. In 
addition, if the natural gas supply is 
cut off, the naturally aspirated engine 


sets 


Fig. 3. 
units; it is 


units driving the generators and air 
compressors could also be readil) 
switched to operation on this gas. 
The spark-ignited gas engines are 
started and controlled at a point 
remote from the engine proper. These 
controls are semi-automatic at the 
present time but are designed for 
easy conversion to fully automatic, 
remote control. The following is the 
sequence of engine starting. 


Automatic Operation 

Before starting an engine, the op- 
erator checks the auxiliary equip- 
ment and turns the selector switches 
on the various motors to the auto- 
matic position. This includes the 
engine lube oil pump, crankcase 
vacuum pump, air filter pump, acces- 
sory lube oil pump, seal oil pump, 
auxiliary seal oil pump, discharge 
valve and suction valve. Selector 
switches for standby equipment are 
turned to the “off” position. The 
operator then pushes the pre-start 
button located on either the engine 
board or the main console and the 
pre-start sequence is initiated. 

The crankcase vacuum pump, the 
air filter pump, the engine lube oil 
pump start simultaneously. The ac- 
cessory lube oil pump starts as soon 
as the oil temperature at the dis- 
charge of the accessory lube oil tank 
is at 90 F. When the oil from this 
pump reaches 20 psi, the main seal oil 
pump and the auxiliary seal oil pump 
begin operation. A pressure of 300 
psi on the discharge side of the seal 
oil pump causes the auxiliary seal oil 
pump to shut down and when the 
proper level in the seal oil tank is 
reached, the unit bypass valve opens 
to purge and pressurize the compres- 
After a time delay of 30 
vent valve closes 
fully 


sor case. 
seconds, the unit 
and the compressor 
pressurized. 
Discharge valve opens when a dif- 
ferential pressure control senses zero 
differential across the unit suction 
valve. As the discharge valve reaches 
the l-in. open position, the following 


Case 1S 


Engine No. 1 at Station 5. This is typical of eleven 
16-cylinder, 
and 16'%-in. stroke; the rating is 3550 bhp at 500 rpm 


water-cooled, with 13¥2-in. bore 


are energized: the emergency shut- 
down controls, the alarm and shut- 
down annunciator system, the fuel 
solenoid valve and the ignition con- 
trol circuit. All intelligence devices, 
both alarm and shut-down, and all 
relays have been selected to give 
“‘fail-safe’’ operation. 

Ignition is not on until after the 
engine is purged and the gas is turned 
on. When the discharge valve reaches 
the full open position, a blue light on 
the engine and console boards an- 
nounces that the pre-start sequence is 
complete. This light will fail to come 
on if any of the steps in the pre-start 
sequence have not been completed. 
When the discharge valve is 1 in. 
open and the alarm and shut-down 
circuits are energized, any fault would 
be indicated on the engine board and 
if a shut-down device operates, the 
shut-down procedure would be initi- 
ated and the unit will return to com- 
plete shut-down condition. 

The engine is started by the opera- 
tor from the gage board. After the 
engine begins operation, the suction 
valve is opened by pressing either an 
inching button or a full open button. 

If an alarm intelligence device 
operates: 

1. The red light on top of the en- 
gine board will flash; 

2. an amber light on the engine 
annunciator panel will flash, indicat- 
ing the source of intelligence; 

3. the compressor unit master 
light on the main console will flash. 

If the operator can rectify the 
faulty condition, the intelligence cir- 
cuit will re-establish itself and auto- 
matically turn on the amber light. 

If a shut-down intelligence device 
operates: 

1. The red light on top of the en- 
gine board will go out; 

2. a red shut-down light on the 
engine panel will come on; 

3. the unit light on the main con- 
sole will go out. 

Simultaneously, a continuous sig- 
nal will be given by the howler and 
buzzer. THE END 
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Fig. 1. Samples of Northern rock salt 
show (top to bottom) Northern No. 1, 
Northern No. 2, Northern C.C. Color 
is slightly darker than that of South- 
ern” rock salt. Purity ranges from 97.5 
to 98.5 per cent sodium chloride 
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By DON HEATH * 


‘ALT as a water treatment chem- 
s) ical has become increasingly im- 
portant to the power plant in- 
stallation, along with the greater 
importance that is being placed on 
water quality. Storage and handling 
of this chemical have become signifi- 
cant factors in planning for the mod- 
ern power system, and selection of 
the best and most economical type 
and grade of salt available should be 
a matter of careful investigation. 
Description of the commonly used 
and acceptable types is given here 
as a guide to the consumer. 


Rock Salt 


Rock salt as a natural deposit is 
found and produced in many different 
geographical locations. There are 
three general source areas that may 
describe the purity and quality of the 
salt. Maps in Fig. 4 outline the dis- 
tribution from these areas as per- 
mitted by economical freight costs. 

From one source area to another, 
rock salt is obtained from the natural 
beds or domes by shaft mining. The 
salt is crushed and screened much 
like coal, usually at the surface level. 
Screen sizes shown in Figs. 1, 2 and 3 
are very much the same from one 
deposit to another throughout the 
country, and quality does not depend 
on size of the particle. Each of the 
source areas produce salt that has 
recognizable traits that must be ac- 
counted for when using the salt in 
water treatment equipment. A de- 
scription of these follows: 


Southern Rock Salt 

This kind can be said to be the 
better of the three rock salts. This in- 
cludes salt obtained from dome-type 
southern rock salt deposits found in 
Louisiana and Texas and is distin- 
guishable from other source-area de- 
posits by its white and often clear 
crushed particle. 


Which Salt for Industrial 


All rock salts contain inherent 
moisture within the natural crushed 
particle. The southern deposits are 
very low in inherent moisture and 
create slightly more dust in handling. 
It is important in handling this grade 
to use the type of equipment that 
creates the least abrasion or is well 
covered and housed. 

All rock salts contain soluble and 
insoluble impurities. The southern 
grades have the least impurity level 
and leave an insoluble of sandy tex- 
ture when dissolved. The ratio of in- 
soluble impurity to soluble impurity 
is approximately 3 to 1 by weight. 
This varies, however, because the 
major impurity is comprised of cal- 
cium sulphate which upon remaining 
in contact with brine can become 
slowly soluble. 

Brine produced by dissolving south- 
ern rock salt is relatively pure and 
clear when dissolving equipment or 
systems are cleaned regularly. The 
purity range from good quality sources 
is 98.5 per cent to 99.4 per cent. 
Brine produced from this type of 
rock salt is acceptable for cation ex- 
change treatment but must be re- 
placed with a refined salt for anion 
exchange water treatment due to the 
high content of soluble calcium sul- 
phate. This soluble impurity may 
form CaCo, precipitates within the 
exchange unit when regenerating 
anion exchange material. 


Northern Rock Salt 


This salt is found throughout the 
northeast and north central sections 
of the country and is recognizable by 
a slightly darker color than southern 
rock salt. This color comes from the 
presence of natural anhydrite found 
in the face of the beds being mined. 
When this grade is crushed and 
screened to size the anhydrite is 
broken into particles of similar salt 
size and gives a mottled effect of light 


*Staff Bvine Specialist, Morton Salt Co 
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Fig. 3. Samples of (left) Kansas Coarse 
rock salt and Kansas Medium rock salt. 


and dark crystals through the salt. 

Insolubles, formed in dissolving 
this salt, have a relatively fine particle 
size as well as larger aggregate anhy- 
drite crystals. A brine storage tank 
is suggested when dissolving all grades 
of rock salt and is valuable in set- 
tling the finer insolubles when being 
pumped or ejected to the treatment 
unit. This affords protection to the 
valves and brine distributor mani- 
folds in the treatment equipment. 
It is wise to establish periodic clean- 
ing of the dissolving units, based upon 
consumption of salt. 

Northern rock salt from good qual- 
ity sources ranges in purity from 97.5 
per cent to 98.5 per cent sodium 
chloride content. For cation exchange 
units adequate clarity and purity of 
brine from these grades are obtained 
when the dissolving equipment is 
kept clean. Anion exchange units re- 
quire brine of less calcium and mag- 
nesium content*than is produced by 
this salt. 


Kansas Rock Salt 
This salt is found in the west cen- 
tral and north central sections of the 
country and is very similar in appear- 
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Fig. 2. Samples (left to right) show: 
Southern rock salt No. 1, Southern No. 
2, Southern A, Southern C. Screen 
sizes are much the same in all deposits 


Purity range of 92 percent to 98 per- 
cent is typical of these Kansas grades 


ance to northern rock salt. This salt 
contains considerable impurity and 
develops insolubles of fine particle 
size, requiring frequent cleaning of 
dissolving equipment. 

Brine purity produced from fre- 
quently cleaned systems is adequate 
for cation exchange units, but settling 
tanks and low rate downflow dis- 
solving is recommended to avoid 
earry-through of insolubles. A purity 
range of 92 per cent to 98 per cent 
is typical from good quality sources 
and the screen sizes shown are gen- 
erally the same from*this source area. 
For anion exchange a refined salt is 
recommended over these grades. 


Refined Salt 


Under this heading are those grades 
of salt resulting from purification 
methods used to obtain the salt from 
brine. “Evaporated salt” is the term 
generally applied to this salt, indicat- 
ing that it is obtained by evaporating 
water from brine made from original 
solar or rock salt deposits. 


Solar Salt 


Solar salt is normally obtained by 
allowing the solar heat to evaporate 
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| SOLAR SALT (SHADED AREA) 
| EVAPORATED TYPE, PUREX (UNSHADED AREA) 





Fig. 4. These maps show distribution 
areas for different salts, as _ per- 
mitted by economical freight costs 


water from brine ponds. Salt is 
formed at the base of these ponds and 
is harvested by raking the bed. The 
salt more acceptable for water treat- 
ment is later washed of surface solids 
with saturated brine and then dried 
in kilns to a consistently low moisture 
content. Low moisture content is im- 
portant in selecting from this type 
of salt, to develop the lowest deliv- 
ered cost of sodium chloride at the 
plant site. Water can be an expensive 
hidden freight and handling cost. 

Shown in Fig. 5 are three grades of 
this type. Map in Fig. 4 defines gen- 
erally the distribution as limited by 
delivery cost. Selection of particle 
size is important to handling and 
storage conditions. The coarser grades 
are adaptable to handling methods 
where breakage can occur, and to 
those storage conditions with mois- 
ture present. 

Dissolving equipment or systems 
that allow full immersion of the salt 
during brine make-up is best for the 
finer grades shown and equipment 





that has a lower-liquid level is better 
suited to the coarser grades. 

The brine produced from kiln-dried 
solar salt grades is clear, pure and 
non-sludge forming. Although more 
impure grades are o}tainable in solar 
salt, depending upon sumrce, it can be 
stated that good quality ait ranges 
in purity from 99.2 per cent to 99.7 
per cent sodium chloride 


Evaporated Salts 

“Purex”’ and “*999” salt types are 
produced when water is introduced 
by well casing to underground beds 
or domes and returned as saturated 
brine. Brine is settled, filtered, and 
treated before entering vacuum- 
steam evaporators. Salt is formed in 
relatively small cubic crystals, whicl 
are further kiln dried and 
to grades. This process 
high purity and ar 
“*Purex”’ and “999” 
controlled 
them to be 


screened 
results in 
obtaining very 
all-soluble salt 
granulatio 


used in dis- 


types have 
to enable 


sol\ Ing systems. 


Fig. 5. Solar salt samples (top to bot- 


tom) show Extra Coarse Kiln Dried, 
Coarse Kiln Dried, and Medium Kiln 
Dried. Brine is clear and quite pure 


Although there are many types of 
evaporated salt, it is suggested that 
those used be of cubic crystal struc- 
ture, meeting a screen specification 
of not more than 15 per cent through 
a 65-mesh and a minimum 
purity of per cent sodium 
chloride. 

In cases where the water quality in 
dealkalizing systems must be free of 
calcium and magnesium, a purity of 
99.95 per cent sodium chloride is 
recommended. The remaining .05 per 
cent impurity should be a soluble 
and inert sodium salt. 

Evaporated salts are available in 
many of the source areas mapped for 
rock salt, at comparable or slightly 
higher delivered prices. 

Purex type of evaporated salt is 
available except in far western states, 
where solar salt compares closely in 
quality. The “999” type is available 
nationally for those systems requir- 
ing the purity. A purity range of 99.5 
per cent to 99.7 per cent is considered 
good quality source for Purex-type 
evaporated salt, while “999” salt 
should have a purity of 99.95 per 
cent. 


screen, 
99.5 


Summary 

There are two basic classes of salts 
used in water treatment: Rock Salt 
and Refined Salt. Rock salt is used 
when conditions of delivery prevail 
that economically prohibit the use of 
refined salt. 

Rock salts may be distinguished by 
source area, and are called: Southern 
rock salt, Northern rock salt, Kansas 
rock salt. 

Refined salts may be distinguished 
by purity: K. D. solar, Evaporated 
Purex type, Evaporated **999”’ 
type. 

In choosing the salt for water treat- 
ment the exchange method is an 
important consideration. 

Cation exchange regeneration re- 
quires brine of, a, low suspended im- 
purities, b, medium but nevertheless 
consistent purity, and c, a consistent 
brine strength. 

Anion exchange regeneration §re- 
quires brine of, a, high purity —- cal- 
cium and magnesium free, b, no sus- 
pended impurities, c, consistent brine 
strength. Refined salt, Evaporated 
*999"’-type, is recommended. 

Other important factors to consider 
in choosing class and grade of salt are: 

1. Impurity levels as to cost of the 
delivery, handling and cleaning, when 
comparing rock salts to the refined 
salt types. 

2. Selection of the coarser grades 
for low-liquid level tanks and systems 
during brine make-up. The finer 
grades are more suited to full immer- 
sion when dissolving. 

3. Use of brine storage and set- 
tling chamber when using grades of 
rock salt. 

4. Use of coarser grades when 
breakage in handling may occur. 

5. Use of finer grades for more 
rapid rate of dissolving. 

6. Use of coarse grades when stor- 
age conditions are adverse. THE END 


New Use for Slag 
and Fly Ash 


MOUNTAINS of useless slag and 
fly ash at power plants may become 
miles of excellent cost-saving roads 
through coéperative research by the 
University of Illinois and the Illinois 
Division of Highways. 

George W. Hollon, civil engineer- 
ing instructor, has been studying and 
testing the material for more than a 
year. A trial section of highway shoul- 
der was laid recently near Chicago. 

Illinois power plants alone produce 
1,500,000 tons of slag and fly ash a 
year, and some pay up to $1.25 a 
ton to haul it away. Hollon estimates 
this would make 210 miles of 24-foot 
road, and that five miles can be built 
at the cost of three miles of standard 
main highway. 

Lime is used as the cementing 
agent with the slag-fly ash. Besides 
low cost, the mixture is said to have 
other advantages. It is not affected 
by outdoor temperature changes, an 
important cause of damage to present 
roads. It can be worked for up to 
16 hours after mixing. This would 
eliminate mixers at the road building 
site. Ordinary dump trucks can haul 
the material from a central mixer. 

Because the slag-fly ash-lime mix- 
ture wears away easily, it must be 
surfaced with black-top. Many pres- 
ent black-top roads are on a portland 
cement base. This is where the new 
material has its promise. 

Hollon says its particular value is 
for building secondary roads, city 
streets, and parking lots. Several lots 
are to be built soon in Chicago. 
Portland cement remains the material 
of first choice for main highways. 

Melvin E. Amstutz, Lake County 
highway superintendent, plans a sec- 
tion of slag-fly ash-lime black-top 
road to be built this spring. He is par- 
ticularly interested because crushed 
stone for permanent construction 
costs $5.50 or more a ton in that 
area, while a million tons of slag and 
fly ash are available at little or no 
cost from just one power station 
dump in Waukegan. 

Hollon says that waste lime, which 
has been used to make acetylene gas, 
is as good for making the mix as 
other lime costing twice as much. 
Four per cent of lime is used with 
36 per cent fly ash and 60 per cent 
slag. The most critical item is water, 
which must be controlled within 1 
per cent. 

The mix is slower to season than 
portland cement, but continues to 
gain strength over a longer time. 

The material is almost identical 
with that used by the Romans to 
build roads hundreds of years ago. 
Many of these still are in good shape. 
The Romans used lime with volcanic 
ash, which has chemical and physical 
properties almost identical with the 
slag and fly ash from modern power 
plants burning soft coal. 





Before and After... 


Fig. 1. Erosion on lower loop of superheaier tube, after two 
years of operation, in a new boiler. Note actual metal wear 


Fig. 2. Eroded arecs of tubes have been completely rebuilt, 
with the application of .010 inches of sprayed metal deposit 


Metallizing Superheater Tubes 


By ERNEST WICKLUND 
| URNING of low-grade fuels, such 


as lignite, many prob- 
lems for the operators of plants using 
them. The high content of ash is the 
primary reason for most of the main- 
tenance inside the boiler. 

Our plant burns lignite, in two 
230,000 Ib-per-hr, 875-psi, 900-F boil- 
ers. After some months of operation, 
we noted an unusually heavy degree 
of erosion on superheater tubes. A 
careful study of this showed that we 
were getting virtually a sand-blasting 
effect caused by the mixing of 
heavy fly ash particles with the 
steam from the soot-blowers. 

In the initial adjustments of steam 
pressure to the retractable soot- 
blowers, we found these factors of 
importance: 1, if the steam velocity 
is too high, erosion of tubes results 
from the sand-blasting effect men- 
tioned; 2, too low a pressure will not 
give effective tube cleaning, and the 
boiler must be taken out of service 
more frequently. Both end results are 
however, it appears more 
sensible to find some method of 
preventing damage from soot-blower 
erosion. 

When we found that we had a 
number of eroded superheater tubes 
in one of our boilers, we made an 
attempt to find some method of re- 
turning them to their original condi- 
tion. Normally we would have been 
forced to remove the tubes entirely 
and install new ones. As all boiler 
operators know only too well, this 
is most expensive and time consum- 
ing. In analyzing the various main- 
tenance methods which could nor- 
mally be used to replace metal we 


creates 


costly; 


settled on the idea of spray welding, 
or metallizing, of the boiler tubes. 
However, before we could finalize 
this decision it was necessary for us 
to check with boiler manufacturers 
and insurance carriers. We had to 
obtain information on the applica- 
tion of spray welding material to the 
boiler tubes, to see if there would be 
any adverse effects. The boiler manu- 
facturer and insurance company con- 
tacted had not heard of this main- 
tenance scheme having been tried 
before. Finally, we decided to take a 
chance and attempt repair of a 
number of tubes by this scheme. 

Considerable preparatory work 
was done before we started the actual 
metallizing of the superheater tubes. 
Great pains were taken to prepare 
the surfaces, otherwise the entire 
procedure would have been a failure. 
The method which we employed, 
step by step, is as follows: 

1. The boiler was taken out of 
service, and the entire furnace was 
cleaned in the conventional man- 
ner -— of all fly ash deposits. 

2. The surfaces which were to be 
metallized were completely sand- 
blasted, with silica flint shot, using 
conventional sand-blasting equip- 
ment. 

3. Tubes were metallized 
build the eroded areas to original 
thickness. 

Figure 1 shows the actual condi- 
tion of the tubes, as found immedi- 
ately after shutdown. Figure 2 shows 
the same tubes completely restored 
by metallizing. 

The metallizing equipment was set 
up where it would be most 
venient to the operation. The metal- 
lizing was then started immediately 


to re- 


con- 


the second sand-blasting. This 
was done to prevent any further 
oxidation of cleaned surface of the 
tubes. This is very important. A 
further precaution which should be 
exercised is that new canvas gloves 
should be worn by the mechanic 
who is to do the metallizing. The 
hands of the operator should not 
come in direct contact with the sur- 
face to be metallized. 

Actual metallizing consisted of 
applying .010 inches of METCO 
No. 33 metallizing to the eroded 
sections. This application was ap- 
plied completely around the tubes 
at the eroded locations in the 
belief that this method would pro- 
the bonding. (At a later 
inspection, however, it was found 
that complete all-around metallizing 
was not necessary. No flaking was 
evident, so it was decided to simplify 
future jobs by applying new metal 
only on the areas of actual erosion. 


alter 


vide best 


Method Results in Big Savings 

Estimates of replacement cost of 
lower superheater tube loops in our 
two boilers was $25,000. Opposed to 
this, the actual cost of material, 
labor and equipment use —in the 
metallizing work was about $2300. 
This is, of course, a phenomenal sav- 
ings;calso, there is a shorter out-of- 
service time on the boilers, which 
has not been evaluated. This item, 
in itself, can be far more serious than 
the actual cost of the repairs. In some 
plants it is not even possible to take 
one boiler out of service during peak 
periods, except in cases of emergency; 
then, not for long. THE END 

*Plant Supt., Central Power Electric 
Codp 
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? (Above) Close-up of large break il- 


lustrates well the varying cross- 


> ee section encountered during the welding 
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A picture story of successful emergency repairs . . . 


Fractured Runner Blades 
Welded At Site 


By LLOYD McWILLIAMS * 


Y JHEN A 40-TON propeller-type 

runner dropped a short distance 
while turning it over, the impact 
broke the tip of two of the blades, 
one near the inlet end, and the other 
at the outlet end. One fracture meas- 
ured about 40 in. long, the other 
about 14 in. The material varied in 
thickness from 4 in. at the edges to 
214 in. at the center. 

Under-surface of the blades had 
previously been built up (due to 
cavitation) with a layer of 301 stain- 
less steel about 1 in. thick. The 
fracture surfaces of the metal were 
brightly crystalline, with a course 
appearance. The fracture pattern 
indicated that the break might have 
been initiated in the 301 layer and 
progressed into the metal. 

Repairs were made on the site, 
without sending the runner to an 
outside engineering shop, as was 
first considered. 

Perfectionists in the welding trade 
would naturally recommend that if 
extensive welding be done on a piece 
this size, it be stress-relieved follow- 
ing the application of the mild steel 
and prior to laying any stainless. The 
nearest furnace that would take this 
large a runner was in Montreal. 
Using this would have meant several 
weeks additional outage time on a 
unit that was badly needed. 


Following consultation with a 


welding engineer from the Dominion 
Bridge Company, Montreal, it was 
decided to forgo the stress-relieving. 
However, it was advised that some 
preheating be done while the welding 
was in progress. 

As a guide, the following steps 
were set up to assist the men doing 
the welding job: 

[-_1. Prepare double vee’d groove along 
fracture to attain balanced welding. 
See Fig. 3.) 

2. Remove the stainless overlay,about 
l, in. to '4 in. from the side of vee to 
avoid contamination of the mild steel 
weld which might lead to cracks and 
possible future failure. 

3. Line up the broken segment, then 
use strongbacks at four points. Check 
alignment against undamaged blades as 
a reference. 

4. Weld with mild steel about 4 in. 
of the joint at each end. This will posi- 
tively locate the blade and allow a 
check to be made on the outside periph- 
ery of the blade. If proper dimensions 
are not found at this stage, the welds 
may be cut out and realigned without 
too much difficulty. 

5. Weld (with low-hydrogen rod) 
about |! in. deep on top side, peaning 
each pass lightly. 

6. Back-groove (with chipper) the 
under side of the top weld before start- 
ing any welding on the lower side. Weld 
in about half of the bottom groove. 
Pean. 

7. Alternate welds top and bottom. 
Finish top (pressure side of blade) full 
depth of vee. 

8. Leave about \% in. on bottom (dis- 


Pom | 


(Left) Runner in inverted position 
1 before repair of larger fracture, 
shown in the center of the photograph 


charge side) for stainless overlay. Lay 
stainless. 

9. Grind both sides to desired finish. 

In following the guide as set up, 
no difficulty was experienced. How- 
ever, discussion covering certain de- 
tails of the job might be helpful. 

Cutting Vee’s. A gouging torch 
was used in cutting the vee’s, and to 
burn off the stainless in the vicinity 
of the fracture. The edge of the weld 
preparation was examined with a 
wash of copper sulphate to determine 
whether all the stainless had been 
removed. Copper sulphate will not 
color stainless. 

Lining Up. One-in. by one-in. 
pieces of stock were used to hold the 
broken pieces in position while being 
tack-welded. After the broken pieces 
were correctly positioned, a spreader- 
bar was welded between the tip of 
the broken segment and the sound 
runner blade above. 

Preheating. The areas affected 
were first heated to approximately 
400 F using coal-oil ,“‘hog-burners”’, 
from then on the required heat was 
maintained with an acetylene heat- 
ing torch. While the welder worked, 
the heat was applied to the opposite 
side of the blade using a circular 
motion. Temperature readings were 
taken with a direct-reading contact- 
making electrical instrument. 

* Maintenance Supervisor, Shawinigan 
Water and Power Co, Shawinigan Falls, 
Canada 
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STAINLESS STEEL 
LAYER 


CUT-BACK OF STAINLESS 
LAYER 


MILD STEEL CASTING 


Sketch showing proper preparation 
of weld cross-section. Removal of 
every trace of stainless is necessary 


After preheating before welding, a torch is used on the i 
6 opposite side of runner to maintain temperature at 400 F 
during welding. Stress-relieving was necessarily foregone 


Close-up of the completed welding 
job on the smaller break. This was 
later ground by hand to a smooth finish 


April, 1958 


stock tack-welded to the runner the 
smaller broken piece is being aligned 


4 Using two pieces of |-in. by 1-in. 


Welding. Low-hydrogen rod was 
used on the main part of the welding 
throughout. (Care should be taken 
when using low-hydrogen rod to keep 
it away from moisture.) This is a 
better type of metal and has greater 
resistance to cracks forming when 
welding heavy sections. 

When welding the welder alter- 
nated from top to bottom to cut 
down any tendency to warp. Every 
pass was peaned. This is very impor- 
tant. During the time the welders 
were not working, electrical heaters 
were placed beneath the blades 
which were covered with asbestos 
cloth. The idea was to hold the tem- 
perature and not allow the area to 
cool off too quickly. 

Time taken to do the job was one 
week. The unit has now been in 
operation several months and is run- 
ning smoothly. THE END 


Close-up of strongbacks which were 
welded in staggered positions on 
both sides of the work after alignment 


Welder at work on the top side of the runner blade. His 
left hand is on the spreader bar which has been welded 
between adjacent blades. A low-hydrogen rod is being used 





9 Completed welding on large break, 
after removing strongbacks. After 
grinding it was hard to locate fracture 
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BETZ LABORATORIES INC., Philadelphia 24, Pa. 
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fp LUKENS STEEL COMPANY 


Ll COATESVILLE, PEM Meri vanes 


See for yourself how clad steel provides potential 
savings of $35,000! Send for your copy today! 


In 16 figure- and fact-filled pages, it shows how mirror- 
smooth, corrosion-resistant stainless-clad steel can make 
your coal handling equipment outlast your boilers! 

It tells you why stainless-clad steel virtually ban- 
ishes coal hang-ups in your hoppers, chutes, bunker 
noses, pipes, spreaders. Prevents corroded surfaces 
and resulting abrasive wear —caused by sulfuric acid 
in wet coal. Is easy to fabricate. Readily modified. 

One short minute now can point the way to long 
years of economical coal handling—if you'll just fill in 
and mail the coupon. You'll get this important booklet 
at once. Lukens Steel Company, Coatesville, Pa. 


Manager, Marketing Service 
7 . WENIC CTER . > ry 

Helping industry Sep trcnone Basing, Connects, Pe 

Please send me a free copy of your 16-page booklet, “Stainless-Clad 
h t | Steel for Coal Handling.’ 
choose steels LUKENS ke 
that fit the job | Title , 
R one tate 


Street Address 
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SURFACE COMBUSTION CO. 
builds-in High Thermal Efficiency and also gets 


Easy Installation 
by using 
BALDWIN-HILL : 
MONO-BLOCK 


In building high temperature proc- 
essing equipment like this gas gen- 
erator, Surface Combustion Co. 
demands maximum thermal efh- 
ciency from insulation along with a 
minimum of application problems. 


B-H MONO-BLOCK fills these re- 
quirements, not only through low 
thermal conductivity over the full 
temperature range to 1700° F., but 
by its exceptional ease of handling 
and installation. In this application, 
MONO-BLOCK was simply impaled 
over pre-welded studs and secured 





by speed clips. 


The smooth, white glazed finish, 
shown at the right of the photo, was 
obtained with a single coat of B-H 
SUPER POWERHOUSE CEMENT 
which eliminates the need for sepa- 
rate insulating and finishing 
cements. 


See our catalog in Sweet's 


Plant Engineering File. 


BALDWIN-HILL COMPANY 


Complete line of Industrial Insulations 
204 Breunig Avenue * Trenton 2, N. J. Block and its companion product, B-H 


Kalamazoo, Mich. * Huntington, Ind. * Temple, Texas Improved Super Powerhouse Cement. 


W rite for new 1958 brochure on B-H Mono- 
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Oil-fired units are equipped with 
a Kewanee pressure atomizing 
burner for No. 1 or No. 2’ oil 
Firing rate is matched to boiler 
capacity. Burner and controls 
are shipped in separate, pro 
tective cartons, ready for wiring 
Insulated metal jacket shown 


is optional 


ak=e' A ok- Cen @- tok - 3s eee 


Gas-fired units feature 
Kewanee's atmospheric type 
drilled port gas burner for nat 
ural, mixed, manufactured or 
L.P. gases. Firing is automatic 

matched to boiler capacity 
Burner and controls are shipped 
in separate, protective cartons 


installation is easy 


® 
KEWANEE SQUARE-HEAT TYPE “R"” BOILER-BURNER UNITS 


All 12 sizes of one of the best-known, best-proven boilers 
for domestic and commercial heating are now available with American-Standard 


Kewanee Boiler Division 


matching burners for gas or oil. 
113 Franklin Street, Kewanee, III. 


Ideal for service in small to medium buildings and larger 
homes, Kewanee Square-Heat Type “R"’ Units are quiet, 
efficient and dependable. Their record is established, you 
know what to expect from them. a 

Even the largest sizes take little floor space and fit easily a. 
under an 8-foot or even a 7-foot ceiling. All the famous Street 
Kewanee features are there: 3” fire tubes expanded into tube 
sheet holes with ends beaded . . . large firebox for complete 
combustion . . . cast iron flue door, machine ground and 
refractory insulated . . . widely spaced tubes, large disen- 
gaging area and ample steam space. 

See your Kewanee Man for further facts ... or send cou- 
pon at right to: AMERICAN-STANDARD, KEWANEE BOILER 


Please send descriptive literature and catalog sheets on 
the new Kewanee Square-Heat Type ‘‘R" packaged units. 

















DIVISION, 113 Franklin Street, Kewanee, Illinois. KEWANEE BOILER DIVISION 
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CONSTRUCTION NEWS 


Golden Valley Electric 
hew 


Nenana, Alaska Assn, Fairbanks, 
Alaska, has pl wns under consideration for a coal-fired gen- 
erating station at this location. Detailed plans are expected to be 

Cost reported over $6,000,000. North Pacific 
ind G. ke. Wieland are the consulting engineers 


on the propose d proj 


innounced shorth 
Consultants Tr 


Helena, Ark. Arkansas Power & Light Co, Simmons Na- 
tional Bldg, Pine Bluff, Ark., has announced preliminary plans for 
the construction of a 350,000-kw steam-electric generating plant 
on a site located on the Mississippi River, near here. Construction 
steam-electric generating station will begin later this 
vear for completion in 1961. When in operation, it will form a 
part of the interconnected grid system of the Middle South Utili- 
three Total power available from 
will be increased more than one third 
t reported cost of $56,000,000 


of the new 


ties Co operating in states 


company § steam plants 
when new plant is completed at 

Pittsburg, Calif. — Pacific Gas & Electric Co has ordered a 
300,000-kw, 3600-rpm turbine-generator unit from Westinghous« 
Klectrie Corp. It will boost by almost 50 per cent the capacity o 
the PG&E’s Pittsburg, Calif., power plant. The turbine generator 
will go into service in 1960. It will operate at 2400 psi, 1050 F 
Installation of this turbine 


The unit will be installed outdoors 
generator is part of an expansion program to double the Pitts- 
burg power plant’s capacity, authorized last vear by PG&E’s 
Board of Directors. On completion of this program, Pittsburg 
will be one of the few power pl ints in America with a total capac - 
ity topping 1,000,000 kw. Its present capacity is 660,000 kw 


Board of Saint Anthonv’s Hos- 
wing to present hospital facilities 
vdditional 72 beds. New 

frame construction, with provisions to 
Dower plant laundry and food facilities Work 
in 1959 will cost approximately $1,641,000 


Alton, Il. Administration 
pital plans addition of five-stor 
to provice for an 
ind steel 


wing will be of rein- 
forced concrete 
house large new 


when comple ted ear! 


South Bend, Ind. — [Indiana & Michigan Electric Co, 220 W 
Colfax Ave, has announced approval from the Indiana Public 
Service Commission for financing in the amount of $25,000,000 
proceeds of which will be used for 
company plans to build on the 
Wabash River in Sullivan County, south of Fairbanks. New 
installation will have an initial capacity of 150,000 kw and will 
$38,000,000 when completed late in 1960 


through the sale of bond issue 
new generating station which 


cost approximately 


electric Co, Lexington 


Baltimore, Md. Baltimore Gas & 
Bldg, has arranged a construction program of more than $250,- 
000,000 over the next five-vear period. ( ompany has budgeted 
$45,000,000 for new construction in 1958, $15,000,000 of which 
generating capacitv. Work is cur- 
125,.000-kw 
W agner power 


ior new power 


installation of a 


is earmarked 
rently under way on the 
electric generating unit at company’s Herbert A 
plant scheduled for completion in mid 1959 


steam- 


Braintree. Mass. —~ Town of east Br untree, NIuni ipal 
Light Board, 44 Allen St, Braintree, Mass., plans expansion in 
municipal power plant, including installation of additional equip- 
ment, and improvements in present station facilities \ new 
G-E turbine generator will be installed with an initial capacity 
of 12,500, at a reported cost approximating $775,000. Work will 
get under way at once for completion by the spring of 1959 

Holyoke, Mass. — City, Gas & Electric Dept, 70 Suffolk 
St, has preliminary plans under way for expansion of city’s 
municipal power plant, with installation of new steam generating 
unit with a capacity of 160,000 lb of steam per hr. Work will 
get under wavy at once for comple tion by early 1959. P. J. Kennedy 
& Co will be in charge of construction 


Minneapolis, Minn. — Northern States Power Co, Minne- 
sota, has authorized an expenditure of more than $54,000,000, 
for construction and new facilities through 1958. Largest alloca- 
tion of the budget is an amount of $20,000,000 for the St. Paul 
Division with half of the amount going toward construction of a 
new 156,000-kw installation there. The Minneapolis Division 
will receive $10,000,000 for system expansion and improvement 
and another $9,000,000 will go toward system expansion to the 
Northern States Power Co, of Wisconsin. 


114 


St. Paul, Minn. — Northern States Power Co, 15 5 Fifth 
St, Minneapolis, Minn., has plans under way for major addition 
to company’s High Bridge power plant with the installation of a 
sixth generating unit. Installation will include a_ 150,000-kw 
turbine generator unit, high pressure boilers and auxiliary equip- 
ment. Cost estimated in excess of $24,000,000, including cost of 
building to house new facility, transmission lines, power substa- 
tions, and other operating facilities. Work is already under way 
and unit is expected to be placed in line by early 1959 


Billings, Mont. — Carter Oil Co, 2813 Third Ave, North, has 
umnounced plans for increased capacity at local refinery here 
Work will include renewal of existing equipment with majer 
additions to boiler and furnace facilities to boost company ’s total 
capacity from present 25,000 bbl per day to approximately 34,000 
bbl daily. Work is expected to get under way at once. Cost re- 
ported to be about $1,500,000 


Omaha, Neb. — Omaha Public Power District, 17th and 
Harvey Sts, has awarded contract in the amount of $357,600, to 
the Henry W. Miller Electric Co for all work and material for 
complete wiring of No. 3 unit, now being installed at local power 
station, including station, screenhouse, substation and yard 
facilities. Company has also contracted with General Electric 
Co, for construction of new substation at Jones St Power Station 
Cost. of this installation with auxiliary equipment reported to be 
just under $1,000,000 


New York, N. Y. — Consolidated Edison Co of New York, 
Inc, 4 Irving Pl, will spend a record $200,000,000, on new con- 
struction through 1958. Over the next five-year period, 1958 
through 1962, company has budgeted a total of $800,000,000, for 
construction, 90 per cent of the total to be spent on company’s 
svstem, including installation of 1,275,000 kw of new 
power generating capacity. All generating additions are presently 
under construction or authorized as previously reported in these 
including the 275,000-kw Nuclear Power Plant at 

New York. This station alone will represent an 
’ more than $100,000,000 when completed in 1961 


electri 


columns, 
Indian Point, 
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Poughkeepsie, N. Y.— Central Hudson Gas « 
Corp has arranged for increased generating capacity 
pany’s Danskammer Point Power Station near Newburgh, N. ¥ 
New installation, a steam-electric generating unit, fourth such 
installation at this plant, will have an initial capacity of 138,000 
kw and will increase station’s total capacity when completed in 
1963 to approximately 416,000 kw. Third unit, currently being 
installed for completion in late 1959, will increase station output 
to 278,000 kw. General Electric Co will furnish the turbine gen- 
erators and Combustion Engineering, Ine, the boilers. Cost 
reported about $25,000,000, 


Sandusky, Ohio — National Advisory Committee for Aero- 
nautics, Lewis Flight Propulsion Laboratory, Cleveland, Ohio, 
has applied to the AEC for permission to construct a 60,000-kw 
reactor at Plum Brook Ordnance Works near here. Construction 
plans are reported to involve an expenditure of approximately 
$10,735,000 


Pittsburgh, Penna. — Aluminum Co of America, 1200 Alcoa 
Bidg, has announced final agreement with the government. of 
Surinam, formerly Dutch Guiana, to proceed with a joint 
$150,000,000, hydroelectric and aluminum smelter project in 
that country. Aleoa will build a dam, hydroelectric power house 
ind transmission lines to provide an initial capacity of 150,000 
kw under the program. Construction will begin in 1960 for com- 
pletion in 1965. Second phase of the project calls for construction 
of an aluminum smelter with a capacity of 60,000 tons annually 
I:ventual construction of a bauxite refinery using local deposits 
of aluminum is also under consideration for the future. 


San Antonio, Tex. — City Public Service Board of the Cit 
of San Antonio has authorized plans for the expenditure of ap- 
proximately $1,400,000, on expansion and additions to municipal 
power plant here. Work will include electric transformer instal- 
lations, overhead electric power line installations and additions 
and improvements of power generating equipment at Villita St 
Power Plant, for increased generating capacity. 


Stamford, Tex. — West Texas Utilities Co, 1062 N Third 
St, Abilene, Texas, has plans under way for the installation of a 
large steam turbine unit at company’s Lake Stamford power 
plant here. Cost reported in excess of $1,500,000. Company also 
plans to expend approximately $11,500,000 for high voltage 
transmission lines connecting power plants and load centers, and 
another $15,000,000 for construction and improvement of com- 
pany’s power and distribution facilities in the Abilene area. All 
work under way is part of a five-year major expansion program of 
company’s facilities, 
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Bailey Meters and Controls for Combustion, Feed Water, Steam Temperature 
and Condensate ot Moores Park Station, City of Lansing, Michigan. 


How Bailey makes steam 
operating duties a pleasure— 


ment, combustion, and automatic control are your 


Fingertip Controls, convenient indicators and trend 
recorders make steam control room operating duties assurance of the best possible system, 
a pleasure. You get this bonus for your operators when 
you specify Bailey Meters and Controls. 2. Experience 
Bailey is the choice of virtually all the most efficient Bailey Engineers have been making steam plants work 


plants on the Federal Power Commission’s heat rate more efficiently for more than forty years. Veteran en- 


report. Here’s why: gineer and young engineer alike, the men who represent 
Bailey . are storehouses of know ledge on measurement 
1. A Complete Line of Equipment and control. They are up-to-the-minute on the latest 
You can be sure a Bailey Engineer will offer the right developments that can be applied to your problem. 
combination of equipment to fit your needs. 
Bailey manufactures a complete line of standard, com- 3. Sales and Service Convenient to You 


patible pneumatic and electric metering and control There’s a Bailey District Office or Resident Engineer 


equipment that has proved itself. Thousands of suc- close to you. Check your phone book for expert engi- 


neering counsel on your steam plant control problems. 


cessful installations involving problems in measure- 
Al33-1 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD ° CLEVELAND 10, OHIO 


In Canada — Bailey Meter Company Limited, Montreal 
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1—BOILER requires less than a 
third cf usual space 
The Thermodyne is announced as an 


automatic heating and steam boiler 
requiring much less space than most 
boilers of equal power. Company en- 


gineers call it a water-tube type boiler 
engineered around a ‘‘vertical bent- 
tube"’ concept, in which the vertical 
arrangement of the tubes provides ex- 
ceptionally rapid water circulation and 
high heat transfer resulting in 80 per 
cent thermal efficiency. The bent-tube 
concept has also permitted design of a 
new blow-down system for rapid re- 
moval of collected waste solids 

Other design features cited include a 
burner that is easily removable and 


i 





interchangeable for gas or oil, and chest- 
high assembly inspection enabled by the 
simple removal of a panel, with each 
tube easily replaced. Thermodyne units 
built for electricity are designed to heat 
the}boiler to maximum output faster 
The shop assembled Thermodyne has 
five assemblies: steam drum, tube sec- 
tion, frame, and inner and outer panels 
For outdoor or indoor use, there are 
14 variations of three basic units, rang- 
ing from 5 to 1000 hp. Hercules Power 
Equipment Co 


2—SWIVEL JOINTS for higher 
pressures and temperatures 
The Series 750 Type S Swivel Joints for 
steam pressures to 750 psi and tem- 
peratures to 750 F are used to provide 
pivot points in pipe hook-ups to make 
the piping movable or flexible. Stock 
sizes are 1 and 1', in., with screwed or 
welding ends. To provide strength for 
the higher pressures, casing and retainer 
flange are steel, the ball is hardened 
steel, and the spring is stainless steel. 
Typical applications are on high tem- 
perature steam piping connected to 
moving machine or equipment parts. 
The gasket incorporated in the joint is 
made of high density carbon with a 
relatively low coefficient of friction, and 
is lapped to the ball. Movement be- 
tween ball and gasket provides a con- 
stant relapping which automatically 
adjusts for wear, it is noted, and the 
gasket is installed under compression 
to prevent leakage. Barco Mfg. Co. 
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3—INSULATING CEMENT gives 
more coverage, is whiter 
Improved Super Powerhouse Cement is 
a white insulating-finishing cement said 
to provide 30 per cent more dry coverage 
with virtually no shrinkage. Field tests 
are reported to show that 100 lb of it will 
cover an area 72 sq ft, '» in. thick. Also, 
this new quick-setting cement is said to 
dry even whiter than its predecessor 
and give a harder finish with reduced 
density. According to company these 
improvements have been attained at no 
sacrifice of qualities of the former 
product and with no increase in cost. 
The cement both insulates and 
finishes in a single coat whether applied 
directly to such irregular hot surfaces as 
valves and fittings or over other insula- 
tions. Gray when applied, it dries to a 
glazed white surface when finish trow- 
elled. Due to its negligible shrinkage, it 
is reported particularly suitable for use 
on large areas. The cement remains 
workable for 1 hr and sets to initial 
hardness within 3 hr. Manufacturer 
says it will withstand drenching rain 
after taking its initial set and can be 
painted, if desired, while wet or dry 
Baldwin-Hill Co. 


4—FAULT LOCATER pinpoints 

defective cable insulation 
The Thumper is used to pinpoint 
within a few feet defective insulation 
determined through high potential test- 
ing of electric power cables, or faults 
developed in service. According to com- 
pany, this fault locating is achieved 
regardless of length of cable by conver- 
sion of high voltage, low current output 
of a d-e high potting instrument into a 
high voltage, high current impulse 
supply. 

A sphere gap is adjustable from the 
outside of the unit so the breakdown 
voltage may be varied to suit the fault 
of the cable being tested. Test potential 
and repetition rate of the pulse voltage 
may be varied to suit conditions. Exact 
location of the fault may often be 
determined by moving along the cable 
and listening for point at which the 
tracer signal breaks across the fault. 
The Thumper is rated at 25 kv, manu- 
facturer notes, and the great available 
energy permits high instantaneous peak 
currents which result in a loud dis- 
charge, even though the fault is some 
distance from the test point. The in- 
strument is designed for use as an ac- 
cessory with any d-c high voltage break- 
down tester or power supply, it is an- 
nounced. Associated Research, Ine. 








Reader Service Cards on pages 
141-142 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











5—ELECTRONIC UNIT records 
output from four wires 
This electronic recorder is designed to 
receive and record output from up to 
four remote ring balance meter-op 
erated slide wires. It can be used to 
record any quantity measured by com- 
pany’s ring balance meter, including 
fluid density, liquid level in open or 
closed vessels, boiler drum water levels, 
and temperature and pressure compen- 
sated fluid flow readings. Heart of the 
recorder is an electronic receiver, a 
compact unit housing an amplifier, 
input box, servomotor and slide wire 
Up to four receivers can be installed in 
a single recorder. Accessory combina 
tions, including a pneumatic trans 
mitter for control system signals, slide 
wire output for logging systems, alarm 
contacts and computing devices can be 
used with the receiver. Available as an 
a-c bridge, d-c potentiometer or d-« 
voltmeter, the receiver converts incom 
ing electrical signals into corresponding 
pen positions for recorder and indicator 
This same motion drives the integrator 
Hagan Chemicals & Controls, Ince. 


6—COMBUSTION CONTROL in 

10 standardized systems 
Ten separate and distinct standardized 
systems of electric combustion control 
for varying boiler requirements are an- 
nounced. The “ package" consists of a 
fully piped and wired free-standing 
panel containing all instrumentation 
and control necessary for automatic op- 
eration of single burner gas and/or oil 
fired boilers, either packaged type or 
field assembled design. 

A feature of the packaged control is 
the placement of the manual-automatic 
control stations required for operation 
of the system. These switches, together 





with indication lights and push buttons, 
are on a small console, 33 in. from the 
floor. Both convenience and safer op- 
eration are enhanced by this arrange- 
ment. The electrical components cab- 
inet is immediately beneath the console 
and contains the automatic program- 
ming control, fan starter, relays and 
terminal strips, all accessible from the 
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When specifications say “Welded Piping 
get everything for the job from CRANE 


It is far more satisfactory to get all 
your welding piping materials . . . fit- 
tings, flanges, valves, nipples, pipe... 
from one source—CRANE. 

Then you’re sure of uniform quality. 
Whether the product is a simple fit- 
ting or 24-inch high-pressure, high- 
temperature valves, Crane controls 
quality—from raw materials to the 
finished product. 

Each welding type fitting, flange 


or valve you get from Crane is pro- 
duced and inspected to established 
standards—assuring uniform size, 
wall thickness, and dimensional ac- 
curacy—for a good welding job. 

One source of supply—from Crane 
—simplifies ordering, bookkeeping 
and stock-keeping. Prompt delivery 
service can be had from Crane’s 141 
branches, or from wholesalers who 
serve all areas. 


Send for this new Circular of Crane 
Quality Materials 
for Welded 


Piping. Ask oe 

for AD-2289. R 
A 
N 
E 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING * KITCHENS © HEATING @ AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


Ar ril, 1958 


For more data circle 551 on Post Card 





front panel. Field of application for 
these control systems is from small 6000 
lb/hr pac kaged steam generator to large 
100,000 lb/hr boilers, single burner 
fired. Publication 57-1088-239 gives 
details. The Hays Corp. 


7—RECONDITIONING PROCESS 
guards against rust, fires 
Jenolizing is said to make mechanical 
equipment look like new, to protect it 
against rust, and reduce the risk of 
fires. The process is reported to open 
new practical applications for steam 
cleaning. Two new developments of 
company’s Hypressure Jenny steam 
cleaner division are important to the 
process. The first is a cleaning com- 
pound, known as AP, which is claimed 
harmless to paint, wiring, or aluminum 
and magnesium surfaces. Second is a 
protective coating, Protect-O-Gloss, ap- 
plied while the steam cleaned surfaces 
are still warm and wet. It serves to 
prevent rust and leave a glossy, like- 
new finish. For plants already having a 
Hypressure Jenny, a Je nolizing kit is 
available. Homestead Valve Mfg. Co. 


8—WIRING TOOL simplifies 
electrical cable harnessing 


The Cable-Former is a simple tool de- 
signed for use with company’s Wiring 
Tube, a_spirally-cut, non-flammable 
polyethylene cable lacing. The Cable- 
Former is a small plastic blank with a 
center slot approximating the cross 


section of the flexible Wiring Tube. In 
use, it is threaded over one end of the 
tube, then wound around the bunched 
wires to form a neat, compact cable. 
As the tool is moved along. the length 
of the wire, it “unwinds” the tightly 
formed spiral tube and wraps it over the 
wires with uniform pressure to make a 
flexible, yet secure free-running cable. 
The tool is now supplied with the Wiring 
Tube at no extra cost. Panduit Co. 


10—CHECK VALVES for oil or 

raw water service 
These 4000-psi spring loaded check 
valves feature an inverted seat design 
and are said to be self-cleaning. Ac- 
cording to manufacturer, downward 
flow through the seat rings and past 
the check located below it keeps the 
sealing surfaces free of foreign particles 
that might cause leaks. Flow area 
through the valve is claimed equal to 
or greater than the transverse area of 
nominal size extra heavy pipe, Avail- 
able in from % to 2 in. NPT, 
these valves are reputed to afford ex- 
cellent resistance to corrosion. Valve 
body and seat retainer are Navy M 
bronze; seat, stem and guide are stain- 
less steel, and spring is Inconel. Stem 
and seat are replaced by removing the 
seat retainer. O-rings seal retainer and 
seat. Sinclair- Collins Valve Co. 


sizes 


11—OUTDOOR MOTOR with 
improved protection, ventilation 


Available from 250 hp and up, this 
weather-protected motor is designed to 
exceed the new NEMA Type II defini- 
tion. According to company, the equip- 
ment meets a need for an improved 
ambient-breathing motor which can be 
installed indoors or out, offer necessary 
weather protection and still have a 
pleasing appearance. Requiring up to 
33 per cent less floor space than pre- 
bee models, its cube-like shape allows 
quick cleaning and discourages dirt ac- 
cumulation on frame. The frame con- 
tains no vents. Air enters louvered side 
openings in the top section and is ex- 
hausted from end louvers. With this 
arrangement, motors may be mounted 
side-by-side or close to other equipment, 
without interfering with ventilation. 
Top louvered intakes and exhaust serve 
to prevent animals, weeds etc. from 
entering. 

Utilizing labyrinth-like passages for 
ventilation, the system provides for 
straight blow-through of air in the event 
of high-velocity winds. Both intake and 
exhaust portions of ventilating system 
incorporate this feature to eliminate 
pressure build-ups during severe storms. 
Among features contributing to ease of 
maintenance are easily-removable filters, 
and endshield and air deflector design 
permitting a 300-deg inspection of wind- 
ings and easy inspection of bearings, 
and a split bearing design permitting 
sleeve bearings to be rolled out, checked, 
and replaced without disturbing align- 
ment. General Electric Co. 





9—REMOTE CONTROL SWITCH 
designed to work quietly 
Equipped with vibration mounts and in 


soundproof enclosures, these remote 
control switches are announced,for. in- 
stallation in locations ‘where quiet op- 
eration is essential. Reductions. in‘ op- 
erating noise level are claimed con- 
siderable, as compared with similar 
switches without vibration mounts and 
soundproof enclosures. Tests are re- 
ported to show that operating noises of 
the latter switches were audible at a 
distance of 250 ft, while operating noise 
of these new switches was only faintly 
audible at 3 ft. The switches are used to 
provide any convenient and accessible 
control of power and lighting circuits 
from any number of central stations. 
Manufacturer notes that since they are 
mechanically held, they are unaffected 
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by line voltage conditions and respond 
only to pushbuttons. Details are in Pub- 
lication 627. Automatic Switch Co. 


12—THERMOMETER for use in 

limited space areas 
Thermometer has a_ head 
diameter of 1 11/16 in. and is suited 
for use on equipment where space is 
limited. The instrument is built on 
company’s direct-drive principle. Of 
stainless steel (except for the aluminum 
and black crystal-protected dial) it is 
moisture sealed, overheat and pressure 
protected and individually calibrated. 
Model G Thermometers come in 11 
ranges from 0 to 200 F to 200 to 1000 F, 
and from 10 to 110 C to 0 to 300 C. 
Stem lengths can be supplied from 2!4 
to 72 in. W. C. Dillon & Co., Ine. 


Model G 


13—MECHANICAL SEAL uses 

magnetic force for sealing 
This simple seal has just two working 
parts held together by magnetic force. 
This force retains an even pressure on 
the optically flat sealing surfaces re- 
gardless of operational pressures, says 





manufacturer, and a seal is formed 
between self-lubricating carbon and 
Alnico metal lapped faces so tight that 
helium gas cannot leak through. The 
magnetic seals can be used to replace 
many conventional packings or mechani- 
cal seals in pumps, compressors or on 
rotary shafts where liquids, gasses or 
corrosives are to be sealed. Because of 
their compactness, they are claimed to 
fit any stuffing box, and are readily 
installed on any smooth shaft without 
use of set-screws. A. W. Chesterton Co. 


14—5-KV INSULATOR is offered 

in new material 
Made of glass-reinforced polyester, this 
5-kv standoff insulator introduces a new 
material in standard insulators for higher 
voltages. Glastic insulators cost less 
and weigh less than porcelain ones, says 
manufacturer, yet they have greater 
dimensional accuracy, higher impact 
strength, and outstanding resistance to 
arc erosion and thermal shock from high 
current power flash over. Weight of a 
Glastic 5-kv Standoff Insulator is given 
as 1.3 lb and dimensional accuracy is 
reported to be such as to eliminate need 
for shimming and hand fit-up. It is an- 
nounced as meeting all NEMA Class 
A-20 physical and electrical specifica- 
tions. The Glastic Corp. 


15—CHEMICAL PACKINGS coded 

for service identification 
Three styles of this color-coded mechani- 
eal packing for chemical service cover 
the full pH scale. For sealing strongest 
acids (pH 1 to 4) manufacturer offers 
Blu-Lon, a blue packing, in which each 
blue asbestos fiber i is multicoated before 
and after braiding with a concentrate of 
Teflon. It has also undergone a heat 
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MORE THAN CBRL TFC) ZOOO 


DIAMOND 
MULTI-PORT 
GAUGES 


In use and on order 


for over Ge SI5 


Central Station 








MODEL MP-3000 SHOWN 


For boiler pressures to 3000 psig 
For both new and old boilers 


Generating Plants 


SMALL ROUND PORTS INSTEAD OF LONG 
GLASS AND MICA STRIPS 


GAUGE NEVER REMOVED FROM BOILER FOR GASKET 
CHANGES OR OTHER NORMAL MAINTENANCE 


STEAM SHOWS RED 
~ WATER SHOWS GREEN 











COMPLETE PORT CHANGE REQUIRES 
ONLY ABOUT 15 MINUTES 


EACH PORT THERMALLY INDEPENDENT 


Because the Diamond Multi-Port solves the 
problems inherent in water level gauges on 
boilers operating at high temperatures and 
pressures, it has had rapid and wide accept- 
ance. In addition to the 2000 for central 
station generating plants, more than 185 
have been sold to industrial power plants. 


— Diamond 


Advantages of the Multi-Port are many. 
In addition to those shown above, it has 
maximum thermal stability for rapid start- 
ing...‘‘Hi-Lite’’ illuminator for improved 
welded construction for per- 
manent tightness ...end stems can be 
furnished instead of flanges... startling 
reductions in maintenance costs. 

Write for Bulletin 1174 (Model MP-3000) 
or Bulletin 2044 (Model MP-900) for more 
information. 


readability . . . 


~~ DIAMOND POWER SPECIALTY CORP. 


LANCASTER, OHIO ° 


DIAMOND SPECIALTY LIMITED — 


Windsor, 
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controlled process to assure retention of 
Teflon and immunize it against harsh 
acids, it is noted. For sealing mild acids 
and mild alkalies (pH 5 to 7) Style 315, 
a black graphited braided asbestos 
packing is offered. For sealing strong 
caustics and other alkalies (pH 8 to 14) 
there is a white packing, White-Lon, 
which has received a multicoat of 
Teflon over asbestos fibers before and 
after braiding. A fourth packing, Super- 
Lon, is brown color coded and designed 
for use over the entire pH scale from 
sulfuric acid to sodium hydroxide. It is 
woven of Tefion. A. W. Chesterton Co 


16—TUBE EXPANSION CONTROL 
offers speed and accuracy 


This pneumatically operated tube ex- 
pansion control is designed to auto 
matically control tube expansion by 
accurate measurement of torque, rolling 
up to 12 tubes a minute to uniform 
accuracy. Claimed accurate to within 
0.001 in., the control stops expansion 


according to a predetermined setting 
This results in uniformly tight joints 
with no over expansion or under ex- 
pansion, company states, the accuracy 
obtained through the torque sensing 
mechanism which is unaffected by 
fluctuations in air pressure 

A finger-tip micrometer adjustment 
is set to desired torque without using 
any tool, and the calibrated ring permits 
setting as low as 0.5 ft-lb and up to 37 
ft-lb torque at 90 psi. Three models are 
available for tube sizes from '4 to 1 
in. OD. All three models may be used in 
rolling both steel and non-ferrous tube 
Airetool Mfg Co. 


17—WATER COOLERS for closed 

system applications 
Designed for closed system applications 
where process water temperatures are 
critical, these units are claimed to save 
up to 95 per cent of the water normally 
used for industrial cooling. The line 
includes three styles: centrifugal fan 
draw-through units, suggested for in- 
door installation where floor space is a 
factor; centrifugal fan blow-through 
units, featuring dry fan operation for 
longer life; and propeller fan blow- 
through units for use where minimum 
horsepower is desired. Applications in- 
clude cooling water for diesel or gas 
engines, air compressors, plastic molds, 
and other water jacketed equipment. 
Baltimore Aircoil Co., Inc. 


18—FIRST AID STATION for 

plant-wide use 
Small enough to mount close to hazard- 
ous areas, yet large enough to hold 
necessary first aid items, this cabinet is 
reported especially useful where imme- 


diate first aid treatment must be given 
to prevent serious organic injury. Each 
of the cabinet’s doors has a positive 
action catch that cannot open as a 
result of nearby vibration, manufacturer 
announces, and other safety features 
are rounded-corner construction, one- 
piece doors and platform base. The 
cabinet is 66 in. high, 24 in. wide and 
12 in. deep, it weighs about 52 lb and is 
finished in white enamel. General 
Scientific Equipment Co. 


19—FILTER-HOSE UNIT delivers 

filtered air 
Filtered fresh air for ventilating tanks, 
vats, drums and other areas available 
from a portable, self-contained source 
known as Filtairvent. The unit employs 
a positive pressure impeller to deliver a 
rated 560 cfm of air through a 20-ft 
length of 8-in. diam synthetic fabric 
hose. Contained within the hose is a 
6-ft high efficiency flame-proof filter, 
of sufficient area to permit operation 
for a year or more in average dusty 
conditions with negligible loading. It 
may be removed and shaken to restore 
suction as required. For portability and 
storage the filter-hose combination can 
be wadded down into compact size. 
When used as a man-cooler, it is detach- 
able as a single element by means of a 
quick-acting latch fastener. The trunion 
mounted cylinder may be _ rotated 
through a 120-deg are to direct air 
stream up or down. A switch mounted 
on the enclosure is connected with a 
plug-in cord and with the 110 v single 


phase !4-hp motor. Dustender Co 


20—POWER MEGAPHONE runs 
on flashlight batteries 


Powered by ordinary flashlight batteries, 
the transistorized Power Voice Mega- 
phone is announced as having an ef- 
fective range up to *4 mile. Its water- 
resistant construction makes it suitable 
in all weather for activities requiring 
extra voice power. Designed for highest 
audio output per pound, the unit weighs 
but &{lb, yet provides 15-w amplification 
»f. thunder-like power. In use, the 
Power Voice is ordinarily held to the 
mouth*and activated by pressing the 
trigger on its pistol grip handle. For 
longer periods of operation, it can be 
slung from the shoulder and used with 


its detachable microphone. There’s even 
a threaded hole on the bottom of the 
pistol grip for mounting on a tripod. 
Accessories provide operational ver- 
satility including units for two-speaker 
P.A. systems. Because of the low drain 
characteristics of the six-transistor am- 
plifier, the flashlight cells supplying 
primary power last four months, com- 


pany states, depending on frequency 
and extent of use. Communications and 
Electronics Div., Motorola, Inc. 


21—CLEAN OUT DOORS de- 
signed to stand higher pressures 
This clean out door, of asbestos-packed 
cast iron, is similar to manufacturer's 
former model, except that instead of 
having a single crossbar, hinge and 
handwheel arrangement, it has double 
cross bar with double hand wheels 
Hinging is on either side to prevent any 
right or left in doors. The double locking 
device serves to prevent any leakage of 
outside atmosphere. The door can be 
insulated on the inside and also provided 
with locking device so they cannot close 
or be locked from the outside on.y, as 
the inside locking device would protect 
a man inside in the event someone tried 
to lock the door on the outside. The door 
can be had in six sizes from 12-by-18 to 
36-by-36 in. Connery Construction Co 


22—PACKAGED AIR CONDI- 

TIONER is self-contained unit 
The CPU, a pre-engineered central sta- 
tion air conditioning system, is com- 
pletely self-contained, housing an evapo- 
rator, compressor, evaporative con- 


es 


' 
+ 


_- 


denser, fans, motors, refrigerant piping, 
and controls in a grey enamel casing 
All components are enclosed. A summer 
winter conditioner, the CPU unit also 
functions as an evaporative condenser 
water saver. It is available in five sizes 
from 10 to 40 tons. Dunham-Bush, Ine 


23—CHANGEOVER THERMOSTAT 

for heating, cooling units 
For use on combination heating and 
cooling air conditioning units, this 
summer-winter changeover thermostat 
is designed to sense the temperature of 
the supply media and reverse the control 
action of the room thermostat sensing 
element to comply with the flow of 
either hot or chilled water. It also has 
applications in process control. Its 
switch action is single-pole, double- 
throw snap-acting. It has a non-ad- 
justable control point setting at 70 F 
and a fixed differential of approximately 
15 F. Barber-Colman Co. 


24—LIQUID RING PUMP for 

transfer service applications 
Light weight, quick self-priming action 
and the ability to handle air alone, 
liquid alone, or a combination of air and 
liquid provide maximum utility for the 
Fig. 2520 Pump, manufacturer an 
nounces. It is available with motor for 
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only U.S. MOTORS 





' 


Only U.S. offers this protection! ALL windings 
insulated with asbestos—nature’s million-year- 
old insulating material that cannot carbonize! 
Many motor makers use varnished paper, cloth, 


oiled linen, press-board, fish-board—even insu- 


lating varnish alone. All these will carbonize 
not one is fire-proof! 
Only the original, patented U.S. Aspest1 


your best 
protection 


Ver-Wial-)s 

aale}co) am el el garrelen: 
Vale 

o}meteleloidiela) 
shutdowns 


Process— gives you: 1— Heat resistance ...can’t 
carbonize, 2—heat conductance better than any 
cellulose material, 3— moisture resistance ... due 
to exceptional impregnation and coating of 
windings. 

Protect yourself against costly production shut 
downs due to motor burn-out! Be sure to specify 


“U.S. Motors”! 


U.S. ELECTRICAL MOTORS INC. 


ELES 54, CALIFORNIA 


LFORD,. CONNE TI 


FREE COLOR-ILI RES 
f j ’ ; ’ Mer 
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When TUBE MAINTENANCE is the problem coe permanent installations or mounted on 


heavy duty casters for portable utility 


AIRETOOL has the answer “*™ "re" 


Air-powered tools for solving the toughest tube maintenance 
problems efficiently and economically. 


V-belt drive. Centripetal action of the 
liquid ring pump directs liquid toward 
the center to provide the rapid priming 
necessary for transfer or similar appli 
cations. Access to the interior is possible 
through casing cover without disturbing 
pipe connections. Suction and discharge 
are 1! in. The pump comes in cast iron 
or AISI 316 stainless steel. Gould 
Pumps, Ine 


25—OUTDOOR MOTORS pro- 
tected against rough weather 
These weather protected motors come 
in 250- to 1500-hp ratings and are 
claimed to provide reliable service in 
high winds, driving rain, snow, sleet 
and sandstorms. According to manu 
facturer, the ventilation system pre 
vents entrance of wind-borne particles 
and moisture by forcing the incoming 
airstream through a number of abrupt 
changes in direction and sharp decrease 
in velocity. Standard features include 


~ 


FASTER TUBE ROLLING with the new Airetrol Tube Expansion Con- 
S Sent wot dial 


nd torque sensing cam automatically stops expansion 


tro i 
to .001” accurac Air-motor equipment and expansion tools for tubes '4” 
| 


to 1144”. Electrically operated expansion control system for larger tubes 
EFFECTIVE CONDENSER 
TUBE CLEANER Speed 


y narae 


split sleeve bearings and bearing brack 
ets that allow on-the-job removal or 
inspection; moisture and chemical re- 
sistant insulation; low temperature 
space heaters to minimize condensation 
during shutdown periods; inspection 
ports for observing oil rings while motor 
is operating. Optional features include 
a pressure lubrication system, air filters 
for highly contaminated installations 
Bulletin 2550 describes motors in 
detail. The Louis Allis Co. 


CUT TUBES QUICK AND 
EASY Cut teel or non 


lerrou t 





throu 


A complet 
ners and brus! 
1ight or curved 
ntenanc¢ 26 — GEAR REDUCER is shaft 
mounted, compact unit 
According to manufacturer, this shaft 
mounted gear reducer provides a space- 
SPRINGFIELD, _— saving power transmission unit for 
0, SO many applications; it eliminates align- 
sland, Puerto R ee > “ms, ¢ i akes possible 
gland. BRANCH OFFICES ment problems, and it makes possible 
ANT New York, Chicago 





Write for literature on any Airetoo! 
Guaiatannt 4s saateat tear pleabeal MANUFACTURING COMPANY 
representative for assistance on tube 
cleaning problems 





REPRESENTATIVES j 
f U.S.A., Canada, M 
Er 





~ : infinite speed ratios through use of 
N1 sardinge ilsa, Philadelphia variable speed pulleys or by changing 
Houston, Baton Rouge. sheaves, sprockets or prime mover 
speed. Belt tension between drive and 
driven unit is maintained by adjust- 
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New Class 600 
MARLEY 
Double-Flow 


has the 
Profile 
with a Purpose 


Comprised of a combination of “active” angles, the 





contour of Class 600 cooling towers is completely func- 
tional with positive influence on performance and 
operation. Each angle has its specific purpose and, in 
conjunction with the others, creates additional ad- 


vantages. 


Louver Angle: The 42-inch louvers are positioned on 
3-foot centers at an angle of 40° from horizontal. This 
arrangement readily admits more air to do more cooling— 
with inherent lowering of static drop, higher working 
velocities in the fill become completely practical. It in- 
creases the atmospheric performance potential (always 


greatest in cross-flow towers) and it eliminates splash-out. 


Structural Angle: The 10° angle outlined by the 
louver posts is of equal importance. It makes possible uni- 
form fill width or uniform air travel at all levels in the 
cooling chamber. Result: more performance per cubic foot 


of structure gained through efficient air utilization. 


Fill Angle: With a uniform fill-to-louver distance main- 
tained at every fill story, Class 600 Double-Flows set up an 
effective barrier against icing. The normal water travel 
creates a continuous curtain of water between fill and 
louvers without splash-out. There are no non-functional 
voids so the heat of the water prevents formation of sheet 


ice and blocking of air entrance. 


The Marley Company 


Kansas City, Missouri 
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ment of rod and turnbuckle. Eighteen 
models, including single and double re- 
duction types, can be had. Single reduc- 
tion types afford 4.5:1 speed ratio 
nominal), and double reduction types, 


e ' ‘ y . 
superior system of ~ 14.7:1 speed ratio (nominal Horse 


ABLE powers range from fractional to 120, 
and output speeds from 8 to 425 rpm. The 


reducer is installed direct to driven 


RACE WAYS shaft and can be mounted vertically or 
eee | at angle. Lovejoy Flexible Coupling Co 





Described on these pages are 
; , new and improved products. Use 
PAT. PENDING " Ys Reader Service Cards on pages 
141.142 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested 











27—PORTABLE LIFT-STAND 
speeds power cabie installation 
With the Reelift, two men can set up 
full reels of 500,000 or 750,000 eme, 
ready to pull in minutes, it is announced 
According to manufacturer, the port 


A completely engineered system of cable ways, production produced 
and die formed for uniformity with up to twice the strength of ordinary 
trays, by actual laboratory tests. The universal splice plate joins all 
parts through the side channels only. All curved fittings are joined at 
the end of the radius (no tangent material is required) permitting 
continuous curves. This feature provides greater flexibility of applica- 
tion in tight places and creates an endless variety of combinations for 
a simple solution to any design problem of change of direction or eleva- 
tion with a complete set of standard fittings. 

Comes in 6”, 12”, 18” and 24” widths, in standard 12’ lengths to further 
speed up installation time. Cable way can be cut to length at any point— 
insides and bottom always smooth—all sections punched for easy in- 


stallation—perfect fit at all times. Neat, clean and uniform in appearance. able Reelift provides a safe, rigid base 
for fast cable pay-out and can be readily 
adjusted to handle reels up to 48-in 
EASY TO INSTALL + SAVES TIME + SAVES ON MATERIAL diam, with damaged or broken reels 
GALVANIZED * NO MAINTENANCE PROBLEM presenting no problem. The lift-stand is 
of welded, heavy-duty construction with 
industrial enamel finish. It measures 
3-by-2 ft at base. Hykon Mfg. Co 





Write for new complete catalog. 
Distributors in all principal cities 


Contact the Grip-Strut distributor om - 
pen aig Conduits in the classi- 28 HEAT FANS for high temper 
ature application 


fied telephone directory. 


G G Dura-Temp Heat Fans feature a design 
PRODUCTS DIVISION She ompany which utilizes a new principle for keep- 
4022 S. PRINCETON AVE. + CHICAGO 9, ILL. ing the bearings in cooler operating 
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Huge track-mounted stacker, designed to 
discharge over a 165° radius, takes coal 
from breakerhouse to 1,800,000 ton 
capacity storage area. Boom is 138’ 
in length and uses a 60” wide belt. 


y.. : 


~ eer 


_— = 


One of the world’s largest coal handling systems 


Detroit-Edison’s mammoth coal handling system at their 

ant is one of the world’s largest in 

the field of coal utilization for electric power. This giant 

s another outstanding STEPHENS-ADAMSON achieve 
44 


nm D Dp 
River Rouge Power Pl 


ment in a long fifty-seven year record of successful 
conveyor engineering 

Completely automatic, the system brings coal from 
self-unloading ships into power plant bunkers, or puts 
it out to storage at 2500 T.P.H. Coal flow is electron 
ically controlled from a central panel. Despite its tre 
mendous capacity, STEPHENS-ADAMSON has designed 
the installation for a 100 per cent expansion to meet 
tuture power requirements 

lf you are interested in the complete mechanical story 
of the Detroit-Edison coal handling system, write for an 


equipped with an 
ystem, deposits coal 
Coal moves from 
ustrated brochure, or call the S-A engineer in your pr c [ C powerhouse or to 
area. His services are at your disposal feeders and Zipper nker seals torage over a 60” wide belt conveyor 


STEPHENS-A DAMSON 


MFG.CO. 


MAIN OFFICE AND PLANT 


gl re 86 RIDGEWAY AVENUE 
SQ j \ 


e = 


~ 


AURORA- ILLINOIS 


PLANTS LOCATED IN: LOS ANGELES, CALIF 


REDLER CONVEYORS, CLARKSDALE, MISS. * BELLEVILLE, ONTARIO 


BELT CONVEYOR ELEVATORS KNITTEL CRUSHERS SWIVELOADERS 
SEE US IN BOOTH 348-349, Material Handling Show, Los Angeles, May 8-10 
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When you want 

@ quick action 

e drop-tight seal 
minimum pressure drop 
straight-through full flow 
self-grinding rotating disc 
valves that cannot wedge or 
jam 


then you want an 
Everlasting Valve 


No other valve has all the Ever- 
lasting features .. . proven by half 
a century of service to assure de- 
pendable, leak-tight service. 


LET US HELP YOU 
WITH YOUR VALVE PROBLEMS 


EVERLASTING VALVE COMPANY 
47 FISK STREET, JERSEY CITY 5, N. J. 


BOILER BLOW-OFF 

Quick acting, also handwheel 
operated “Y” and angle types. 
For pressures up to 600 psi. 


GENERAL SERVICE 
Where drop-tight seal and full 
flow is essential. 


CYLINDER OPERATED 
Can be remotely controlled, 
electrically or manually. 


STEAM JACKETED 
Assures free flow of viscous 
materials. 


WEIGHT-OPERATED 
For automatic drains or emer- 
gency shut off. 
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zones, preventing high temperatures in- 
side the fan from reaching bearings and 
causing bearing trouble. A _ rotating 


member of dissimilar alloy, fitted to the 
shaft, radiates and circulates ambient 
heat away from the bearing areas. The 
Dura-Temp Heat Fan line runs from 
600 to 30,000 cfm and will handle tem- 
peratures ranging up to 1650 F. Bulletin 
HF 100 gives details. General Blower Co 


29—CONVEYOR DRIVE has new 
design features 


Announced as simple to mount and 
adjust on standard conveyor troughs, 
this screw conveyor drive consists of a 
speed réducer with packing gland and 
driving shaft, which mounts on the 
trough end. Trough ends also are offered 
in sizes to fit most standard conveyors. 
Timken bearing are used throughout the 
drive to produce ample thrust and 
radial capacity. The drive is designed to 
afford utmost protection for the speed 
reducer unit against invasion by the 
material being handled by the con- 
veyor. The packing gland is adjustable 
from the outside, takes standard packing 


and may be inspected by sight. It is 
pointed out that any material that 
might work through the packing would 
fall to the floor instead of forcing its way 
into the reducer. A flinger seal on the 
shaft also serves to prevent foreign 
matter out of reducer seals, and an- 
other barrier against contamination is 
provided by double lip reducer seals. 

Simplicity and economy are achieved 
through elimination of a sliding motor 
base. Instead, slotted holes in the flange 
of the reducer let the unit be rotated for 
adjustment of the V-belt drive center 
distance. Both motor and drive may be 
mounted in any position. The screw 
conveyor drives come in four sizes 
and each size comes in two ratios: 18 to 1 
and 8 to 1. Dodge Mfg. Corp. 
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HAGAN RING BALANCE FEATURES—NO. 5 
wide range 


AUTOMATIC 
COMPENSATION 


for PRESSURE- 
TEMPERATURE 


variations 


In any metering application where true level or flow 
cannot be inferred from differential alone, because of 
variations in fluid density, the Hagan Ring Balance 
meter can be compensated for these variations. 

A simple, integral linkage computes the correction 
factor from temperature, pressure, density or a combina- 
tion of these and applies the correction automatically. 
The accuracy of this correction is maintained over a 
wide operating range by the geometry of the linkage. 


CORRECTION. 
FACTOR 


TRUE CORRECTION FACTOR 


; CORRECTION APPLIED BY RING BALANCE METER 








— VARIABLE _ 


FACTOR 


“ae £’ro, 
~ 


CORRECTION 


TRUE CORRECTION FACTOR 


* 
CORRECTION APPLIED BY LINEAR COMPENSATOR 





| 
| 
| 
| 


| 
sal 


The Ring Balance compensated meter gives all the 
information necessary for a quick, visual check of the 
computation it is performing. Both the corrected and 
uncorrected values as well as all variables are displayed 
either as records or indications. 

With fifteen years of pioneering in the practical appli- 
cation of precise metering, such difficult measurements 
as drum level in high pressure boilers, pre-heated air flow, 
delivery of blowers and exhausters, and extraction steam 
flow, Hagan engineers have the experience and _ back- 
ground to help you solve either routine or unusual meter 
ing problems 

Ask your Hagan engineer to explain these other Ring 
Balance features: 

1. Ease of calibration under operating static pressures 
with factory calibrated check weights! No more four 
story water columns and telephones! 

Safe operation with rings rated at 2,500, 6,000, 15,000 

psig. No gaskets, no stuffing boxes. 

Sealing fluid density and level not critical. No eye 

droppers required. 

Interchangeable ring assemblies for full scale ranges 

from 0.5” w.c. to 560” w.c. Adjustment on any one 

ring over a 7:1 differential range. 

High sensitivity at low flows due to unique range cali- 

bration system. 

Pneumatic or electric transmission also available. 

Any Ring Balance meter can be equipped with slide- 

wire for operation with data-logging devices and for 

transmission to the Hagan PowrLog. 


For additional information, write for Bulletin MSP 147. 


HAGA 
te 


CHEMICALS & 
CONTROLS, INC. 


PENNSYLVANIA 
LABORATORIES 


HAGAN BUILDING, PITTSBURGH 3 
CALGON COMPANY, HALL 


TED, TORONTO 


Wide range compensation is made possible in the Hagan Ring Balance 


meter by the unique curvilinear motion generator. The compensation 
applied is correct throughout its entire range because it is character- 
ized to fit the true correction curve at all points—see top diagram. 
Other methods of compensation, which utilize straight-line correc- 
tion, conform to the true correction curve at only two points, producing 


error in the compensation as shown in the bottom diagram. 


Compensated Hagan Ring Balance meter with 
door removed. The three pens record uncor- 
rected flow, corrected flow and pressure. Cor- 
rected flow can be integrated and transmitted 
for remote recording or control purposes. 
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breechings 
stacks 

air & gas ducts 
casings 
louvers 


bins & hoppers 








| fabrication for 
_ power plants 


The fabrication of sheet steel 
and plate to exacting specifica- 
tions has been a specialty of 
Kirk & Blum for 50 years. Ex- 
ceptional experience and com- 
plete facilities for fabricating 
carbon steel, stainless, aluminum, 
monel and other alloys up to 
4” thickness. 


Send prints for prompt quotation 
or write for your copy of the 
latest Kirk & Blum Sheet and 


insulation jacketing Plate Fabrication Booklet. 


control panels & desks 


Whatever your requirements in 
sheet and plate fabrication 
call on KIRK & BLUM. 


THE KIRK & BLUM MFG. CO. 
3230 Forrer Street, Cincinnati 9, Ohio 
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continued from page 83 


no ‘‘average”’ coal buyer understands 
them all. No single utility trafficman 
knows them all; no single purchasing 
agent can know them all. 

Between rail, river, lake, ocean, 
truck, pipeline, conveyor and other 
means of moving coal, only wide- 
spread groups of plants have contact 
with more than a few of these meth- 
ods. Rates and regulations are in- 
tricate, yet they are all interrelated. 
Over the years, transport competi- 
tion has evolved a system of rates 
that meet situations that have arisen 
in various areas, at different times. 

Each coal buyer meets his prob- 
lems as they arise; usually alone. 
Transportation groups, such as the 
railroads, are coérdinated into asso- 
ciations that see the broad picture. 
Many factors are not visible to the 
younger buyer, such as: common 
switching areas, multiple-siding ac- 
cess, variable routing, and substitute 

or alternate means of trans- 
port. These advantages only show up 
in times of stress — strikes, delays, 
car difficulties, etc, along with car 
demurrage and service. 

This author has heard of com- 
plaints from coal producers, against 
the purchasing policies of the two 
greatest users of coal: the public, and 
private, power producing entities 
government and privately-owned us- 
ers of coal. Both of these great groups 
have been blamed for many of the 
producers’ problems. Table VI shows 
the demands of TVA and AEC; plus 
the utilities using over 100,000 tons 
annually for the five year period 
starting 1955. In 1955, the public 
plants used 24.6 per cent, and the 
larger utility plants 74.1 per cent of 
the total power-generating coal. In 
1959 these figures become 30 per cent 
and 68.9 per cent, respectively. 

One answer might be that the coal 
producers, including the miners (in- 
dependent of their producing, mar- 
keting and labor associations), still 
act individually to meet buyers on 
the other side of the table. The many 
plants of the privately-owned utilities 
have no common policies or practices, 
insofar as fuel purchasing is con- 
cerned. While most utilities delegate 
the function of fuel-procurement to 
their purchasing departments, as coal 
buyers, some place this responsibility 
within their power production divi- 
sions — as fuel engineers. 

This author was a utility fuel engi- 
neer, buying coal. He solved the 
problems of price, transportation, 
quality, adjustments, complaints, 
and requests for assistance — single 
handedly. His transportation in- 
volved rail, river and truck move- 
ment of coal. He tried to use his coal 
piles as a mobile storage, as proposed 
in Item 4. From all such years of 
actual experience he feels qualified 
to recommend a Central Fuel Com- 
mittee for EEI. THE END 
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[t\r THE LOW TEMPERATURES OF 
HIGH ALTITUDES (BELOW-IOO°F) 
ORDINARY STEELS ARE TOO BRITTLE TO 
USE. AT ROCKET ENGINE TEMPERATURES 
THEY'RE AS WEAK AS TAFFY. BUT 
HIGH NICKEL ALLOYS ARE DIFFERENT. 
INCONEL. NICKEL-CHROMIUM ALLOY GETS 
EVEN STRONGER AND STAYS TOUGH AT 
SUB-ZERO TEMPERATURES. AND IF YOU TURN 
ON THE HEAT IT KEEPS USEFUL STRENGTH 

pap 1% EVEN UP TO 2000°F. 


ae, 
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TRYING TO STRAIGHTEN A TUBE, 


rn! INVENTOR BOURDON,CLOSED ONE END AND 





‘Blackout to lights on 
..in 2 hours mobile emergency unit 


delivers 12 times the power of 
first public utility 


12 HOURS AFTER MOVING INTO A DIGASTER 
AREA, THIS GAS TURBINE PLANT ON WHEELS 
DELIVERS 6,500 KW- OVER i2 TIMES THE POWER 

OF THOMAS EDISON'S ORIGINAL PEARL 
STREET STATION. TRANSITION SECTION OF UNIT'S 
GAS TURBINE, WHICH CHANNELS 1350°F GASES 
TO BLADES, IS INCONEL® NICKEL-CHROMIUM ALLOY. 
INCONEL ALLOY RESISTS CORROSION, OXIDATION, 

LOSS OF STRENGTH AT HIGH TEMPERATURES. 








al INJECTED HIGH PRESSURE STEAM:TUBE STRAIGHTENED 
f ... BUT SNAPPED BACK WHEN STEAM WAS GONE! THUS 
WAS BORN THE BOURDON GAUGE...AND MODERN POWER 
INSTRUMENTATION. TODAY, MANUFACTURERS MAKE MANY 
HIGH PRESSURE BOURDON GAUGE TUBES OF “K” MONEL*® THIS 
NICKEL-COPPER. ALLOY IS EASY TO FABRICATE, TAKES 
PRESSURES UP TO 100,000 PSI, HAS MINIMUM HYSTERESIS. 


Having trouble with a metal problem? 


TEAMING UP WITH INCO'S MECHANICAL ENGINEERING SECTION 

MAY HELP YOU COME UP WITH A PRACTICAL SOLUTION. AS A 

STARTER, WRITE DEPARTMENT PE FoR TECHNICAL 
BULLETIN “ENGINEERING PROPERTIES OF ‘kK’ MONEL” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


* Registered trademark 


INCO NICKEL ALLOYS 
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Which of these advantages does 
your present boiler lining lack? 


Laclede plastic and castable refractory linings, properly 
selected and installed, give long service life, greater 
efficiency, and permit more flexibility than other types of 
refractory linings. 







weTOmayuc SETTING 
CASTAGLE REFRACTORY 
wiGM OUTY 
100 L8S_NET 






Workmen lining boiler furnace en 
y closure with Laclede Super Plastic 





Specific advantages for boiler constructions include 

e High thermal shock resistance 

e Long service life 

e Minimum spalling 

e Resistance to heavy loads, temperature variations, and 
the use of low-grade coal 

e Especially suited to burner ports and flues 

e Eliminate necessity for special tile around charging holes 
and access doors 

e Air tight settings, even in furnaces of irregular shape 


Use Laclede plastic refractories for front and bridge walls, 
burner ports, suspended arches, ignition arch construction, 
as a backing for water walls, and in other areas where high 
heat resistance is necessary. For complete details, contact 
your Laclede representative. Or write to Laclede-Christy 
Works, Refractories Division, H. K. Porter Company, Inc., 
St. Louis 10, Mo. In Canada, H. K. Porter Company 
(Canada) Ltd., Guelph, Ontario. 


H.K. PORTER COMPANY, INC. 


REFRACTORIES DIVISION 
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Repairs Cut Down-Time 





continued from page 87 


repair returned the unit to service 
three months ahead of the best deliv- 
ery date the manufacturer was able 
to promise for new blades. 


Damaged Nozzle Partitions: — It 
is not unusual to discover that exces- 
sive steam cutting and cracks have 
oceurred in the thin trailing edges of 
steam turbine nozzle partitions and 
stationary blading. Heavy erosion 
and serious cracks, of course, can be 
detected visually. Minor cracks, espe- 
cially those along ragged, knife edges, 
must be located by one of the applic- 
able non-destructive tests. 

A common method of attempting 
to arrest the progress of a short crack 
across the flat section of a blade is 
to drill a small hole at the end of 
the crack. An element of risk enters 
in the determination of the exact 
location for the drilled hole. Incipient 
grain separation, imperceptible to 
ordinary testing methods, may exist 
at the far side of the “stopper”’ ren- 
dering the drilling ineffective, or the 
crack may.change direction and by- 
pass the hole completely. Extreme 
care and judgment are needed when 
this method is selected. 

If the crack has not progressed so 
deeply that the strength of the parti- 
tion or blade has been impaired, 
grinding may supply the simplest 
remedy. Notches formed by grinding 
should be provided with over-gener- 
ous radii and transitions to avoid 
stress concentrations at the roots of 
sharp-angled grooves. 

Thin, ragged trailing edges of 
blades are excellent starting places 
for cracks. It is advisable to grind 
back these jagged knife edges until 
a reasonably substantial thickness 
of metal has been reached. Angular 
corners and edges should be blended 
by grinding to present smooth 
rounded profiles. 


Stainless Steel Piping Welds: - 
Within the past several years some 
difficulty has been experienced with 
the welded joints of the steam leads 
of a 60-mw steam turbine. These 
leads are of 8-in. diam Schedule 160 
stainless steel pipe, type 347, 18-8 Cb, 
and operate at 1450 psig and 1050 F. 
Investigation disclosed that a num- 
ber of welds had developed circum- 
ferential cracks in stringer or bead 
patterns extending in some cases 
360 deg around the pipe. Most of 
these indications occurred along the 
fusion line of the parent and weld 
metal. 

Work of removing these hundreds 
of defects followed the general pro- 
cedure of grinding out the indication, 
adding weld metal where the depth of 
groove was excessive, polishing the 
surface of the weld to conform to the 
adjacent pipe surface and finally 
testing for soundness. If the defect 
cleared up continued on page 134 
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TONIGHT... new lights 
shine in America 


Nation’s First Commercial Electricity Produced From Atomic Power 


I, happened December 18, 1957, at Shippingport, 
Pennsylvania, U.S.A. 

Not the familiar flash of a nuclear explosion but 
a silent surge of controlled power went out over the 
lines of Duquesne Light Company of Pittsburgh as 
the nation’s first full-scale atomic power plant began 
to produce electricity for man’s peace and progress. 
And around the world thoughtful men marked a 


new date on civilization’s constructive calendar. 


Heart of this 60,000 kilowatt plant lies below 
the ground in the core of the pressurized water 
reactor designed by Westinghouse Electric Corpora- 
tion, prime contractor for AEC. Stone & Webster 


Engineering Corporation served Westinghouse as 


architect-engineer to develop the structural designs 


and construction drawings for the nuclear plant and 


to inspect the construction work. 


¢ of assistance and profit to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 


New York Bosto Chicago Pittsburgh 


Houston 


San Francisco Los Angeles 











WHY DID 


Here’s what the Vice President-Operations of Airwork 
Corporation, one of the nation’s leading aircraft over 
haul companies, writes about Fuller Model C-150-150H 
Rotary Air Compressors. 


‘‘We were running out of air capacity, and had decided 
that we would like to get rid of the maintenance 
problems inherent in a piston type air compressor. 
“The Fuller compressor with its fewer moving parts 


and favorable price range met our basic requirements. 


‘‘We then checked on Fuller compressor performance 
through our close contacts with a leading manufacturer 
of aircraft engines. Their opinion was very favorable. 
We think Airwork has made the right decision.” 


Fuller 


AIRWORK SPECIFY A FULLER AIR COMPRESSOR? 


Here are the features that sold Airwork on a Fuller Compressor: 

@ Wide seal between rotor and bottom of cylinder, 
assuring high volumetric efficiency. 

@ Rotary design assuring vibration-free flow of air. 

@ Direct drive. 

@ Compact space-saving installation. 

@ Simple foundation. 

@ No valves to leak or seats to grind. 

@® Few moving parts, keeping maintenance time to 
minimum. 

@ Designed for continuous duty service 

When your plant needs reliable air power, call on 

Fuller. To get all the facts on Fuller Rotary Compress- 

ors for capacities up to 3300 C.F.M. and pressure to 

125 pounds, write today, 


FULLER 
COMPANY 


( FULLER COMPANY 
150 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


Birmingham e Chicago e Kansas City e Los Angeles @ San Francisco « Seattle 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 
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Unretouched photo shows what happens 
when a boiler feed line is clogged with 
calcium carbonate deposits. 

CAUSE; lack of chemical stability in 
feed water. 

REMEDY: properly balanced water 


treatment. 


BUILD-UP FOR A BREAKDOWN 


This heavy build-up of scale is not far from com- 
pletely blocking the carrying capacity of this pipe. 
When the inevitable breakdown occurs, expensive 
maintenance and down time result. 

You can save money by preventing costly break- 
downs like this. The answer is proper water treat- 


ment wherever corrosive elements threaten. 


A Consulting Service for You. Whatever your 
water problems...analysis, testing or treatment pro- 


cedures for boiler water, condensate, cooling 


Derarvbow. 


... the leader in water conditioning 
and corrosion contro! since 1887 


Manufacturing plants in CHICAGO e LINDEN e LOS ANGELES ¢« TORONTO ¢« HONOLULU ¢ HAVANA e« BUENOS 


towers, process waters...Dearborn has the engi- 
neers, the experience and the laboratory facilities 
to assist you in developing the program exactly 
suited to your needs. Your Dearborn Engineer will 
outline the many advantages a Dearborn Consult- 


ing Service Program will give you. 


WHY NOT CALL HIM IN...MEANWHILE, 
MAIL THE COUPON FOR YOUR COPY OF THE 
DEARBORN CONSULTING SERVICE BOOKLET 


poor ee ee ee re 


Dearborn Chemical Company 
Dept. PG-WT, Merchandise Mart Plaza, Chicago $4, Ill 


Have a Dearborn Engineer call. 
Send booklet on Dearborn Consulting Servic« 


Title 
Company 


iddress 


| 
| 
| 
| 
| Name 
| 
| 
| 
| 
| 
I 


See Zone Mate 


> AIRES 
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VERSATILE sheet packing 
for wide range of service 


Many engineers call Belmont’s compressed 

asbestos sheet packings for dry and saturated 

steam, air, gas, oil, solvents, ammonia and 

most chemicals —‘‘the handiest sheet 
packings in the plant.” 


Various compositions and special 

binders, all thicknesses !¢,"’ to 3%’’, 

sheet sizes to 150” x 150’’, or supplied 

as cut gaskets to specifications, for 
practically all maintenance requirements. 


The Belmont Packing and Rubber Co. 
Butler & Sepviva Sts., Phila. 37, Pa. 





@ Ask your Belmont Distributor for his rec 


Such leading Packing Distributors as: 
Union Gasket & Packing Co., in Denver, Colorado 


and 
Warren & Bailey in Los Angeles, California 


are ready to serve you promptly and helpfully, 
wherever you are. 


ELMONT. 
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continued from page 130 


at a depth less than !,-in. below the 
OD of the pipe, no metal was added. 
Edges of the resulting depression were 
carefully blended to provide smooth 
contours, sharp ridges and_short- 
radius curves being removed. 

In the more serious cases, the cycle 
of grinding and die-checking was con- 
tinued until the cracks bottomed. 
Typical examples are shown in Figs. 
10 and 11. In several joints, indica- 
tions were pursued entirely through 
the 0.891-in.-thick wall. 

Welding repairs did not, in all 
cases, proceed smoothly. Cracks 
showed up along lines of fusion both 
in the freshly-added weld metal and 
in the original pipe material. Several 
of the type 347 rods with controlled 
ferrite, both coated and uncoated, 
were used, none of which demon- 
strated universally superior qualities. 

A variety of techniques was ap- 
plied in laying in weld metal at the 
troublesome joints, the principal aim 
being to inhibit the detrimental ef- 
fects of sustained concentrations of 
heat. Light stringer beads instead of 
weaving were specified, back stepping 
was used, heliarc using argon gas 
with bare wire was tried. Where prac- 
ticable, cooling water was used to 
arrest heat propagation. “‘Buttering”’ 
or applying a thin layer of weld 
metal over a broad area was em- 
ployed to reduce the severity of stress 
buildup. Anchors or bumpers were 
built up on the parent metal adjacent 
to the cavity being filled in an at- 
tempt to flatten out the stress gradi- 
ent across the heat affected zones. 

Periodic checks were made as the 
welding progressed to detect any 
tendency toward formation of cracks. 
For example, inspections were made 
every |4-in. thickness of added weld 
metal, and in the more troublesome 
joints the metal was ground and 
tested after every third bead. For re- 
moval of defective metal and polish- 
ing, high speed rotary burrs or. files 
and aluminum oxide wheels were 
used, extreme care being taken to 
avoid high contact temperatures. 

Combinations of these techniques, 
plus persistence and patience were 
successful in producing clear, sound 
joints in all cases. 


Conclusion 

In the foregoing discussion, em- 
phasis has been placed on the repair 
function of engineering maintenance 
as differentiated from direct replace- 
ment of parts. Accordingly, many‘of 
the methods outlined were dictated 
largely by necessity and expediency, 
economic considerations being sec- 
ondary. Although other circum- 
stances might have suggested com- 
pletely different approaches, none- 
theless a primary aim of maintenance 
was achieved in that the apparatus 
was returned to service without 
undue delay. THE END 
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QO Deslaggers Oo Long Retractables 


Showcase super-critical steam generator will be equipped with a 
Selective-Sequence System that includes Vulcan T-30 long retractables 
with 30 to 37-foot travels, half ‘tracts with 19-foot travels. Wall deslaggers 
and air-preheater cleaner controls will also be used. 


Nerve center for precision boiler cleaning, the SSC- 
120 Selective-Sequence Controller is pre-wired and factory 
assembled for positive control. It handles up to four cycles 
for each blower. A 60-station model is also available. 


Vulcan soot blowing system saves 
steam, air and manpower 


A Vulcan Selective-Sequence System gives the operator 
the ultimate in finger tip control of individual soot 
blowers. He can set up a sequence to assure thorough 
boiler cleaning and forget it. He can monitor the 
program at a glance, stop it, restart it or change any 
soot blower from any point in the sequence to another 
to improve cleaning or conserve the blowing medium. 
Here’s complete flexibility without extensive time con- 
suming wiring and piping changes. 

Besides Selective-Sequence, Vulcan also builds Auto- 
matic-Sequential Systems that can use steam and/or 
air without a change in equipment, and can provide 
both simple automatic or manual control. 


A complete line...a complete service 

Over 50 years of design experience backs Copes-Vulcan’s 
broad line of control systems for boiler cleaning, 
combustion, feed water, pressure reducing and de- 
superheating. 

Whether furnished in individual units or integrated 
into a single system, each installation gets custom 
design, skilled continuing service. Trained service men 
help set up a routine inspection-maintenance program 

. visit each installation periodically. 


Bulletin 1029 details Vulcan Automatic Soot 
Blowing Systems. Write for your copy today. 


Copes-Vulcan Division 


BLAW-KNOX 


Erie 4, Penn 
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K. 0. algae scum 


in spray towers-condensers 


air conditioning systems 
reservoirs - cooling ponds 


Count out costly algae problems in your recircu- 
lating water systems with HTH Granular: the 
modern dry chlorine product that knocks out 
algae growths in short order. 


Left alone, algae can clog up filters and small 
pipes, cause heat transfer loss and generate offen- 
sive odors. One ounce of HTH per 1,000 gallons 
of water is usually enough to control these 
troublemaking growths. From then on, only 
periodic ‘“‘shot’”’ treatments are needed, varying, 
of course, with the condition and source of the 
water supply. 


Safe and economical, simple and easy to use, 
HTH Granular, containing 70% available chlo- 
rine, will clean up your algae problems for good. 
HTH Granular comes in 100-lb. drums and in 
cases of nine 5-lb. cans. If your supplier can’t tell 
you all about HTH, just write— 


HTH® is a trademark 


Operation of Pumps 





continued from page 93 


on pump I, and a pressure due to the 
boiler feed regulator. We then have 
conditions shown by the solid lines. 

Remember again, h; = h; = h sys- 
tem, and gpm; +{gpm, = gpm sys- 
tem. Let us assume that the previous 
graph represents an operating condi- 
tion. What happens if we require 
more water in the boiler? The gpm 
of the system will change as shown by 
the dotted line on the system curve 
draw in dotted line on system curve). 
The required headfgoes up as shown 
by the horizontal dotted line (draw 
in dotted line to represent the new 
system pressure). Now we should 
know which of the pumps will change 
in delivery. Assume that pump 1 is 
constant speed, so that increased head 
will lessen the delivery (drawn in ver- 
cal dotted line on gpm, to show de- 
livery). If we have 100: per cent de- 
livery to the boiler, and pump 1 puts 
out 40 per cent, then pump 2 will 
have to put out 60 per cent. (Draw 
vertical dotted line 60 per cent of 
gpm, to dotted pressure line. 

Let us replot the previous figure 
and see what would happen in case 
1, reduction of boiler flow require- 
ment without closing the regulator 
valve with steam pressure rise, 2, re- 
duction of boiler flow requirement by 
closing the feedwater regulator, and 
3, opening of the feedwater valve to 
permit increased boiler flow (Fig. 14). 

Shaded area represents drop through 
feedwater regulator, at normal flow, 
say 90 per cent. Case 1 is shown by 
dotted line. The constant speed pump 
delivery increases, and the turbine 
pump delivery decreases (again de- 
pendent on its type of control). The 
opposite occurs in case of a flow in- 
crease. The dashed line, case 2, shows 
the effect of closing down the feed- 
water regulator to adjust flow to the 
same quantity as in case 1. Pump 1 
will deliver less, and pump 2 will 
change speed somewhat and deliver 
less, as required by the system. The 
system gpm is set by the feedwater 
regulator, and the pumps are ad- 
justed by the controls. 

We can see the effect of throttling 
the pump discharge, of changing 
pump speed or boiler feedwater reg- 
ulator setting, or any other circum- 
stance. With two single-speed pumps, 
of course, the curves are somewhat 
simpler. Simplest of all is the case of 
two pumps on the same line with sin- 
gle speeds and no control. This case is 
usually the cause of most trouble. 
This type of analysis is a very graphic 
solution to such a problem set-up. 

Just remember, if both pumps are 
on the same system, the discharge of 
both pumps equals the system flow, 
and the head pressures are equal at 


ATH 
a” '@s 


o *, 

0 z 

3 : 
% e 


’ 
Say conP? 


both pump discharges, to the system 
head for a specific flow. In the pumps 
themselves, the pressures may, of 
course, be higher if the discharge 
THE END 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD. 


¥ 5594 valve is partly closed. 
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DODGE 
BALL BEARING 
PILLOW BLOCKS 


NORMAL DUTY 
SHAFT SIZES—1/2” to 2-7/16” 


MEDIUM DUTY 
SHAFT SIZES —1-7/16” to 3-1/2” 


CALL THE TRANSMISSIONEER — your local 
Dodge Distributor. Factory trained by 
Dodge, he can give you valuable help on 
new, cost-saving methods. Look in the 
white pages of your telephone directory 
for “Dodge Transmissioneer.”’ 


High quality at moderate cost. 


Deep groove ball bearing provides high radial and thrust 
capacity. 


Long inner race distributes load over greater shaft area. 


Metal backed synthetic seals are locked in position. They can't 
blow. Effectively exclude dust and dirt. 


Completely sealed both on and off the shaft. 
Fully self-aligning. 


Rugged one-piece semisteel outer housing. 


Pillow blocks, flange bearings, piloted flange bearings, cylindrical 
units, hanger bearings, screw conveyor hanger bearings. 
Call your local Dodge distributor — or write us for technical bulletin. 


DODGE MANUFACTURING CORPORATION, 6400 Union St., Mishawaka, Ind. 


YN 
DODGE 


<—» of Mishawaka, Ind. 
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Boiler Water Level Security 
Pays Dividends 





.»» Reliance Equipment 
insures safe, sure 
supervision for low 

or high pressure 


“Two water gages on all boilers 
says the 


operating at over 400 psi 
code. Here's an example, in the 
municipal light and power plant of 
Coffeyville, Kans., illustrating mod- 
ern Reliance 900 psi equipment. 


Water column includes whistle 
alarm; is equipped with flat glass gage 
insert, periscope hoods to reflect image 
through cat-walk opening to a floor- 
stand mirror below; and mercury lamp 
illuminator for sharp, brilliant projec- 
tion. The second gage, also of double- 
window flat glass construction, is 
custom-made with tie-bar, for direct- 
to-drum installation. 


Reliance builds for all pressures — brings you a complete line of 
boiler safety devices. The long record of efficient, dependable service — 
the extra margin of safety built into all Reliance Equipment — assures 
long life and low maintenance. Check with your consultants or ask for 


nearest Reliance Representative address. 


The Reliance Gauge Column Co. 
5902 Carnegie Avenue ° Cleveland 3, Ohio 


” 
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Engineered Work Measurement, by Del 
mar W. Karger and F. H. Bavha. 635 pages, 
6 by 9 in., cloth bound. Published by The 
Industrial Press, 93 Worth St., New York 
13, N. Y. Price $12.00 

Industry has long sought a system of 
work measurement based on sound, practi 
cal operating experience, and which would be 
acceptable to management and labor alike 

The system now known as has thods Time 
Measurement, or ‘‘MTM”, has become the 
accepted standard for the United States and 


t 


foreign countries alike. It is basex 


determined time values which have been 


1 on pre 


arrived at by direct observation, visualiza 
tion, and data synthesis. The system is so 
generally acceptable because it takes into 
account all known variables, and evaluates 
them on a scientific and engineered basis 
Here, apparently for the first time, the 
authors have done an outstanding job 
presenting a complete and practical treat 
ment of a highly specialized subject. The 
book presents the background, fundamen 
tals, and working applications of all phases 
of work measurement. The text is suited 
equally well for students, practising engi- 
neers, consultants, and management in gen- 
eral. Due to many years of combined 
practical experience in industry, the authors 
have written with authority, and have not 
overlooked the all-important human side of 


the equation. 


Linear Transient Analysis, Vol. II, by 
Ernst Weber. First Edition, 452 pages, 614 
by 914 in., cloth. Published by John Wiley 
& Sons, Inc, 440 Fourth Ave, New York 16, 
N. Y., 1956. Price $10.50. 

This book begins with a brief review of the 
Fournier and Laplace transforms. It stresses 
these tools in the areas where they offer 
greatest advantage over classical methods. 
Following logically after Volume I, this sec 
ond volume presupposes a knowledge of the 
functions of a complex variable and familiar 
ity with simple lumped circuits. Five appen- 
dices, however, provide mathematical back 
ground and help make the work self-sufficient. 

The book includes an unusually compre- 
hensive treatment of the two-terminal-pair 
network, Simple matric algebra systematizes 
this presentation and permits considerable 
generalization of solutions of fourpole prob- 
lems. Based upon years of teaching experi- 
ence, this work is by nature a mathematical 
presentation, yet the author has managed to 
show numerous practical applications in 
great detail. He brings out the physical 
background and stresses physical interpreta- 


tions of solutions. 
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Youre looking at a new metering pump 


that offers greater accuracy, takes less space 


Meet the new Mc Cannameter!* 


Here you see management, laboratory and process per- 
sonnel getting acquainted with a packless pump that 
provides accurate metering and proportioning over a 
wide output range. Each is interested in its new com- 
pact design that takes only 14 the space previously 
required. Each likes the continuous flow character- 
istics available through the entire capacity range. 


SEND FOR NEW BOOKLET 
**McCannameter—The Meter That 
Pumps” gives the inside story of 
precision, versatility and reliability. 
Write for your free copy of Booklet 
jee No. 302. 
HILLS-McCANNA COMPANY 


4620 West Touhy Avenue, Chicago 30, Illinois 
Specialists in Diaphragm Valves and Proportioning Pumps 


Capacity is adjustable while in operation . . . pumping 
at pressures up to 2500 psi. The McCannameter is 
available with either Teflon-faced diaphragm or 
metallic bellows, depending on your needs. 

The new, improved McCannameter is ready to provide 
these same benefits in your industrial process, pilot 
plant or laboratory. It assures you of precision and 
dependability. To really get acquainted, send today for 
full information. * PAT. APPLIED FOR 


Alls - 
MicCaitha 
GDL LEI AY 


THE PEOPLE WHO KNOW AND CONTROL FLOW 
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LOOK WHAT YOU LOSE 
WHEN YOU BUY A PARTIAL PACKAGE 


of 


separate boiler and burner 





Flexibility of choice with a complete 
“Superior Guaranteed Package” 

Capacities to 50,000 lbs. per hour 

Design pressure to 900 p.s.ig 


Integrated console or free-standing panel 
lectric or pneumatic metering comb 
controls 

Electric position (parallel) combustion 
controls 

Rotary cup burner to 27,000 lbs. per hour 

Single or multiple steam atomizing burners 


Steam or air puff soot blowers 
Low and high duty superheaters 
Separate packaged economizers 

s with undivided responsibility 
guaranteed performance and efficiency 
for minimum maintenance 





tT Ls 


Unaoupiedly, 


jrated design provides many 
using partial assemblies 


d firing front and boiler ro< 


ited centrifug 








Specialists in PACKAGED BOILER 


S$... exclusively 


TEARS 


SUPERIOR COMBUSTION INDUSTRIES INC. PACKAGED BOILERS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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LUBRICATION 
201 Versatile Industrial Oil — De- 


help you maintain a reference library. 


$ 
c 
3 
2 
8 
£ 
g 
3 
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Standard catalogs listed monthly to 


and avail- 


equipment 


rm AD 4078 is an all- 
protection for a wide 
grades. Discusses six 


y 


jor characteristics of the oil; explains 


sad p 


3 


4 p Fo 
of industrial 


ictures its use in hydraulic systems, 
reducers, air compressors, electric 
motors, hydraulic turbines, i 
tems, ete. A chart shows grades a 


purpose oil o' 


scribed in 20- 


able in 15 viscosit; 


uses, properties. Standard Oil Co. (Ind.) 


Pabeleation,” 

“Lubrication.” 
perfo ce i 

cations, initial suitability of lubricants, 


, No. 4 of 
uality of lubricant, effect of lubricant on 


lubricants is 
, effect on maintenance, effect 


r, effect on cost, and features a 
future. The Texas Co. 


of 


10-pp Vol. 41 


Classification — Vital information on 


202 Lubricants — Specification, 


Covers such items as 


selection 
q : 
production 
on powe 
look to the 


appli 


and performance characteristics and in- 
cludes test data. Sinclair Refining Co. 


ustrial greases, 


resents manu- 
stressing industry advantages offered by 


di 


greases. Gives prop- 
, general 


203 Lithium Greases — This prod- 
uct information bulletin 
facturer’s six Litholine in 


these multi-purpose 
erties of the greases 


WATER CONDITIONING 


204 Feedwater Heaters — Open- 


feedwater heaters and 
th deaerating and non- 


Coil, tray-t 
urifiers of "Bo 


Pp 


are presented in 12-pp 
Construction and 0; 


ig 


tional features of the heaters are 


deaerating t 
Bulletin 117 
and illustrated 


and more than a dozen 


are pictured along with 


As 


available mode 


cover ca- 


Yb 


application suggestions. The 
205 Water Treatment—Bulletin 


300,000 Ib per hour. 


e Steam Specialties Co. 


ities from 3000 to 
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ains the reason for boiler 


5000, 24 pp, expl 


justment, test 


application, blow-down bee 


treatment, treatment 
control. Dearborn Chemi 


d tells services offered 


by company in providing formulations for 


uirements. Covers pre- 


water treatment an 
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treatment, ee 


individual pl 
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206 Evaluating Steam Puri 


entitled ‘ 


Technical Paper 135, 88 pp 
ductivity vs Sodium by 


Flame 
In Steam-Purity Studies,” 
resents results of laboratory an 


photometry 


Pp 


dicate that sodium is extremely 


work to in 


ing steam purity. Per- 


formance curves are included in the paper. 


Betz Laboratories, Inc. 


valuable in evaluat 


207 Steam System Treatment — 
This bulletin on Coravol for prevention of 
corrosion explains theory of corrosion, ap- 


organic amines to steam sys- 


lication of 
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process) and presents case 


tems (Coravol 
histories of use in 


different types of plants 
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hard 
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mixed or 
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when decarbonators or vacuum deaerators 
should be installed. Cochrane Corp. 
211 pH and Chlorine 


subject of 


-7. Economy and opera- 
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from boiler 
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It covers in detail the use 


of the solution for 
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1, methods 
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installation 
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Diesel Engine — Sarco self-powered tempera- 
ture controller used on diesel engine cooling 
system. Also ideal for compressors 


‘ ny : 
Water storage tanks — Sarco self-powered tem 
perature controls on service water storage tanks 
from twin heaters 
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maintained; FOR YOUR INDUSTRY Steam-jacketed kettle — desired temperature of 
Chemical Processing « Metalworking kettle content is automatically maintained by 
Sarco self-powered temperature control. Steam 
waste, uncertainty of manual control eliminated. 


Shellac dryer — even temperature 
moisture uniformity of granular shellac ac- 
curately controlled — by Sarco self-powered Food « Textile * Paper 
temperature control Oil Refining « Others 


How to get Automatic Temp. Control 
that’s simple, dependable, inexpensive 


SARCO SELF-POWERED TEMPERATURE CONTROLLERS 
—need no power source 


H™: the way to get rid of uncertain, time-wast- 
ing manual temperature control . . . throughout 
your plant. And without investing in complicated. 
costly temperature control equipment. 
These SELF-POWERED Sarco controls are inexpensive, 
simple, dependable, accurate. They can be used for 2. Easy to install — by any pipe-fitter. 
85% of your jobs. %” size costs only about $100! 3. Self-contained — no exposed mechanism. Pack- 
Thousands of these Sarco controls are giving de- less valve. 
pendable, accurate service for firms such as Colgate- 4. Simple — no gadgets that take a technician to read 
Palmolive Co., Sinclair Refining Co., Swift and Co. and repair. 


5. Not affected by cross-ambient temperatures or 
elevation of the bulb. 


1. Self-Powered — no compressed air or electricity 
needed. 





Send for Bulletins: No. 620 — Self-powered Tempera- 
ture Controls. No. 710 Self-powered Cooling Controls. 
No. 1025 Electric Indicating Temperature Controls. 
Sarco Company, Inc., 635 Madison Avenue, New York 
23, Mi. Y. 2208-B 


LOWS whicn 
& UNIFORM VALVE MOVEMENT 
PER DEGREE OF TEMP CHANGE 


AS SIMPLE AS ABC .. . that’s Sarco Self-Powered Tem ° ’ 
perature Control. A thermostat with capillary tubing and A ufomatic Temperature C ontrol 


a valvee . . that’s all there is to it! 

















ELECTRIC INDICATING AND SELF-POWERED TEMPERATURE CONTROLLERS © STEAM TRAPS © STRAINERS 
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gearmotors and embodying 60 multicolor 
illustrations, 16-pp Form F-1880 shows 
comparative advantages of gearmotors, 
lists ratings from 14 to 30 hp with gear 
ee | ratios as high as 10:1. Cross-sectional de- 
$ ° T tails and enlargements of outstanding fea- 
write or tures are included, as well as a discussion 
‘ of use of elliptoidal helical gears, and a 
chart graphing degrees of tempering of 
gear teeth. U. S. Electrical Motors Inc 


your COpy 217 Flexible Cushion Coupling — 


~ i | Bulletin A669, 12 pp, describes the Para- 
O t LS 2 | flex, a flexible cushion coupling, designed 
A | to automatically compensate for all combi- 
° i " nations of misalignment and end float. 
Bulletin / | Cutaway views and drawings are included, 
° as well as coupling selection data and a 
table listing service factors for couplings 

Dodge Mfg. Corp. 


218 Fluid Drive — Advantages and 
applications ol company’s fluid drives 
which offer adjustabl ste ple ss speed con- 
trol for a wide variety of industrial appli- 


oa [@) : cations are detailed in S-pp Bulletin A- 
iL H | 119. Components and operation are de- 
scribed and selection tables and dimen- 
- , sions given. American Blower Corp 
Boiler Tube Expanders 
PUMPS, COMPRESSORS 


for tubes 3/4 in. 1.D. and u 
A | 219 Controlled Volume Pumps — 


Bulletin, 953, 24 pp, describes and illus- 
trates use of controlled volume pumps in 
industrial water treating systems. Con- 
struction and operation features are de- 
scribed, capacity-pressure ranges and 
speed and stroke length adjustments are 
charted. Typical chemical feed and water 
testing systems are presented through 
text and diagrams; and an analysis of 
boiler water treating systems, cooling 











water treating proble ms, ind systems for 
waste and sanitary water treatment,,in- 
cluded. Milton Roy Co 


220 Proportioning Pumps — Cata- 

log 602, 8 pp, covers details and specifica- 

tions of two mechanical and hydraulic 

drive metering and proportioning pumps 

for precision aa as low - ll ce per 

, and a chemici sump for systems 
This 16-page bulletin desc ribes gene ral types ol I Ihic tt boiler Saline ot conan Advantages 
are enumerated and capacities and pres 


tube expanders for fast, efficient tube rolling jobs. It also gives ( 
: sures tabulated. Hills-McCanna Co 


dimensions, prices and other descriptive data and shows various 


. ° NJ ; < ; >» Dp aiisten ] 
drum, header and short series mandrels which are used with 221 Solids Handling Pumps — Bul- 
7 : letin 121-A, 8 pp, describes a complete line 

Elliott boiler tube expanders. Drum mandrels are seen with of non-clogypumps for handling solids in 

Type M and Type K above. | suspension. Included are vertical, hori- 
zontal and close-coupled types used to 
handle liquid components of industrial 
processes, industrial waste, and for such 

Accessories available to adapt Elliott boiler pumping applications as water supply, 
drainage and sewage handling. Specifica- 

tube expanders to various tube rolling 2 : > T 
tions are included. Aurora Pump Div., The 

applications include universal joints and New York Air Brake Co 

extension shafts, sockets, gear drives, etc. 

A new heavy-duty, right-angle geardrive RIGHT-ANGLE | 222 industrial Air Compressors — 


utilizes roller bearings to minimize fric- GEAR DRIVED Twelve-pp Bulletin A-43 describes com- 
pany’s vertical design industrial air com- 


pressors supplying moderate amounts of 
air on a continuous 24-hr heavy-duty basis 
Design features are described and illus- 
Write the Elliott Company, Lagonda Division, Spring- | trated by means of a cutaway view, and 

; | specifications and dimensions are tabu- 


field, Ohio, today, for your copy of Bulletin Y-46. lated. Joy Mfg. Co 


tion, cutting down power! losses. Available in Va, % and 1-in. sizes 


PACKINGS, SEALS 


ra] E 5 5 a Oo Y ¥ Company 223 Packings and Gaskets — Cata- 

log P-100C, 32 pp, covers 95 most popular 

For Tube Cleaners, Expanders and Accessories packings and gaskets in company’s line, 

furnishing details of construction, service 

recommendations and size information. In- 

STEAM TURBINES * MOTORS * GENERATORS * DEAERATING HEATERS * EJECTORS * CON. cludes charts showing applications. Pack- 

DENSERS * CENTRIFUGAL COMPRESSORS * TURBOCHARGERS * TUBE CLEANERS * STRAINERS | ing Div., Raybestos-Manhattan, Inc. 
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Your plant needs 


ROCKWELL 
VALVES 
ope 


Ls 


Standard heavy 





duty butterfly 
valve with Limi 
torque electric 
motor, declutch 
ing mechanism 
and handwheel 


for air, gases, wa 
ter or other fluids 














Special four-way valve for hot air and 
exhaust gases in a gas turbine sys 
tem; has 3 butterfly 
on a steel pipe 
connected to one hydraulic 
operator and one valve connected to 


valves mounted 
with 2 valves 


cylinder 


cross, 


an air cylinder with valve positioner 
for independent balancing purposes 


OO 
oooeooooeoeoeoeo————————— OO 
SSS ooo 


Standard butterfly 
valve with simpli 
fied bracket and 
linkage to air dia- 
phragm operator 
and valve disc po- 
sitioner; provides 
maximum adjust 
ment, minimizes 
friction, eliminates 
backlash, chatter 
and hunting, re- 
duces power re- 
quirement in close 
control applica- 
tions. 





What's your valve problem? 


w.S. ROCKWELL COMPANY 


2948 ELIOT STREET 


FAIRFIELD, CONN 
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224 Mechanical Packings — Fea- 
tured in 24-pp Catalog 56 are several re- 
cent packing developments including the 
multi-purpose Bel-Vee V-Ring packings, 
the long wearing criss-cross Braid packing 
series, twisted foil packings for oil and 
distillate temperatures to 1000 F, and an 
Inconel-wire reinforced plastic packing for 
valves handling superheated steam at 
temperatures up to 800 C. Packings for 
every industrial application are covered 
and a recommendation chart is included 
The Belmont Packing & Rubber Co 


225 Packing Catalog — Catalog 54 
contains literature on company’s line of 
packings and gaskets to serve a variety of 
industrial needs. Among the items featured 
ire metallic packings, fibrous packings, 
plastic pac kings, gaskets and sheet pack- 
ing, as well as high-temperature anti-seize 
A section of engineering data 


( ompounds 
included. Felt 


ind conversion 
Produ ts Mfg Co 


226 Mechanical Seals — Bulletin 
S-205-2 S-pp, covers the complete line of 
chemically inert mechanical seals for han- 
dling all types acids solvents 
ind gases. Provides construction, service 
ind applic ation information, installations 
ind engineering details. Crane Packing Co 


tables is 


corrosives, 


BOILERS, GENERATORS 


227 Water Tube Boilers — This 12- 
pp catalog describes packaged water tube 
boilers, in capacities from 8000 to 50,000 
lb per hour. Interesting as well as informa- 
tive, this booklet uses color and illustra- 
tions to amplify text. Gives complete data 
ind dimensions for boilers designed for 
firing oil or gas or both. Superior Combus- 
tion Industries, In 


228 Automatic Boilers — Bulletin 
BE-4 describes operation and advantages 
of Continental automatic boiler’s spinning 
gas technique a method of obtaining 
maximum heat transfer with a simplified 
design. Shows cutaway view of boiler con- 
struction: illustrates hinged and 
method of injecting air. Boiler Engineering 
& Supply Co., Inc 


229 Hot Water Boilers — This 20- 
pp brochure describes and illustrates de- 
sign, construction, advantages and econ- 
omies of the C-k La Mont controlled 
‘irculation hot water boiler for supplying 
high pressure, high temperature water for 
heating systems and process applications 
Combustion Engineering, In 


doors 


230 Steam Generators — Twelve-pp 
Bulletin PSG-2 contains design and con- 
struction details on company’s package 
unit steam generator a vertical, bent 
tube, longitudinally fired water tube boiler 
Capacities, dimensions and weights are 
tabulated and drawings, diagrams and 
photos showing fabricating methods in- 
cluded. Henry Vogt Machine Co. 


231 Steam Generators — Illus- 
trated Bulletin SB43, 20 pp, describes com- 
pany’s VL factory assembled generators 
combining 2-drum water-type boiler, in- 
tegral water cooled furnace, brick work, 
insulation and steel casing. A large cut- 
away illustration shows design details, and 
gas travel. Erie-City Iron Works. 


232 Standard Generators — Bulle- 
tin B-55-4 describes company’s SC econ- 
omy series of standard steam generators 
designed to reduce steam costs for indus- 
trial plants. Pre-engineered, standardized 
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FOR PRODUCTION OF 


ClearWater 


In the design and manufacture of water- 


treating equipment, it often becomes 
necessary to include a filter of some type 
in the line-up in order to insure clarity 
and cleanliness of the water going to the 
next step. The picture above shows a 
large filter installation (in this case, at 
an outdoor location), one of many we 
have planned and produced to meet 
particular conditions or situations. 


DIFFERENT TYPES 
MANY APPLICATIONS 


The filters we make may be any of the 
various types usually associated with the 
cleaning of water. Possible applications 
are numerous and may include such 
functions as removal of iron, rust, and 
manganese, removal of turbidity and 
suspended solids, clarification of lime- 
softened water, removal of free chlorine, 
organic matter, tastes, and odors, and 
various other special filtering require- 
ments. Whatever filters are needed in a 
water-treatment system, we are prepared 
to produce them. 


ILLINOIS WATER 
os TREATMENT CO. 
840 Cedar St. 
Rockford, Ill. 


Hk 





NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
CANADIAN DIST.: Pumps & Softeners, Lid., London, Ont. 
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Baltimore 3, Maryland Representatives in Principal Cities 


steam generators offered in nine sizes, with The answer to your 


capacities of from 50,000 to 150,000 Ib per 
hour are described, and schematic and 


cutaway drawings of design features are pipe expansion problems 


included. Foster Wheeler Corp 


233 Compact Generator — This 


bulletin describes a packaged water tubs 
generator, company’s Type DK, available €& wt 
in units for 8400 to 45,000 lb of steam per 
hour. Gives features, size and capacity 


data on these boilers which are designed to 
require less space than many water tube 


units. E. Keeler Co Expansion Joints 


234 Packaged Generators — Bulle- 
tin MH 3-54, 14 pp, gives de tailed cover- 
age to companys Type MH _ packaged 
water tube steam generators which are 
furnished for oil or gas firing or both, with 
automatic, semi-automatic, or manual con- 
trols. Included are: cutaway illustrations 
installation photos, tube arrangement lay- 
outs, construction details, auxiliary equip- 
ment, dimensions. Union Iron Works 


TUBING AND ACCESSORIES 
235 Heat Exchanger Tubing — 


Cited in this 30-pp catalog are typical 2 org 

cases where cupro-ni¢ ke | or Monel tubing ; » > : FREE-FLEXING 
installed in heat exchangers resulted in . ‘ 

substantial savings and better efficiency : PACKLESS EXPANSION JOINTS 
through longer tube life. Describes appli- 

cations of this tubing in various instances fatisiel Mrlsiic ames ie Ue 

where unusual water conditior s, as to pol- JOINTS FOR SPECIAL PURPOSES 

lution, excessive turbulence, temperature : 

and the like, required such tubing. The 

International Nickel Co., Inc 


236 Tube Expanders — Catalog 88 
119 pp, is full of detailed information 
ibout tube expanders and associated tools 
used for tube rolling. Profusely illustrated 
catalog provides information relative to 
boilers, condensers, ev 1porators or MIsce | 
laneous heat excl angers. Spe ial sections 
ire devoted to expanders, accessories 
measuring instruments, rollers, extensions 
ind drives. Each type of equipment is fully 
described, applications are listed, and 
tables of engineering data included Also 
covers tube « xpansion me thods, tool main 


j 


tenance, expansion ¢ ilculations and charts 
giving sizes. Thomas C. Wilson, Inc 
CONTROLLED-FLEXING PACKLESS EXPANSION JOINTS 





Postage-free cards for ordering 
catalogs are on page 141. You 
may also use the cards to order 


literature mentioned in the ads. 
vou more — more research, more metallurgical care, more service, more 


Here's where you'll find the skill and experience to guide your selection 


#f ways to take care of pipe motion problems. Flexon engineering gives 











“standards” to select from. And all of these add up to expansion joints 


237 Tube Expanders, Cutters that you can install and forget! Free-flexing and controlled-flexing; 
Catalog 81, 32 pp, contains specifications pressure-balanced joints and other special designs; all in stainless steel, 
of company’s line of tube cutters and ex- monel, and other workable alloys 

panders for fire tube and water tube boil- ; 

ers, condensers-coolers, heat transfer units 

refinery still tubes, others. Also gives neces- Why settle for less — when experience shows that you 
sary information on operating accessories get more ot eve rvthing from Flexon? 

Many excellent demonstrations of produc t S 

ipplication are included among the 300 

illustrations provided, as well as tables of 

sizes, ordering tips and distributors. The 


Gustav Wiedeke Co TODAY — write for your copy 


238 Tube Cleaners — Bulletin G- of this 28- page Flexon 
515 describes company’s line of air, steam Expansion Joint Desian Guide 
and water driven tube cleaners and acces- P g 

sories. Photos of the various types of clean- 

ers are included, along with descriptive dé 

tails and specification data. Elliott Co 

toto Plant, Div. of Carrier Corp 


239 Life Extension for Condenser Ss & XO ED ECS 
lubes The 32-pp current edition of this 
booklet reports on resears h into the causes corporation 


EXPANSION JOINT DIVISION + 74 §$ THIRD AVENUE, MAYWOOD, ILLINOIS 


Pax & g 


EXRANSION JOINTS meatal MOS NON-METALLIC HOSE stioWws AIRCRAFT COMPONENTS 





THESE VALVES 
Tomeoeea ha aed, 


Globe-type 


for lines 


\/ from 3° to 24”. 


WILLIAMS-HAGER 
FLANGED 


Center-guided 
type for lines 
from 1" to 10”. 


CHECK VALVES 


Surge pressures . . . and the 
resulting water hammer... 
are effectively controlled 
by these valves. Protection 
for pumps and piping sys- 
tems is assured—a fact tes- 
tified to by satisfactory 
service in every type of 
industry over a period of 
28 years, in pressures up 
to 5,000 pounds. 


Write for Bulletins 
No. 654 on the Valves 


No. 851 on Cause, Effect 
and Control of Water 
Hammer 


THE WILLIAMS GAUGE CO., INC. 


143 Stanwix Street 
2 Gateway Center Pittsburgh 22, Pa. 


Our 72nd Year * 1886-1958 
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ombating them 


of corrosion and means of 
is well as the choice of condenser tube ma- 
terials. Points out that Admiralty metal, 
ong a standard for power plant condenser 
tubes, works satisfactorily in most instal- 
itions, but other allovs may be necessary 


ind Br iss In 


in others. Revere ( opper 


FUEL BURNING EQUIPMENT 
240 Oil and Gas Burners — Bulle- 


tin OB-53, 28 pp, gives prine iples of selec- 
tion and application of oil or gas burners 
or a combination of both for standard and 
wide capacity range operation together 
with air registers and fuel oil heating and 
pumping sets. Conversion table shows ap- 
proximate relationships between quantity 
of oil burned, boiler capacity and air re- 
quired for combustion. The Engineer Co 


241 For Burning Refuse Fuel — 
This 8-pp bulletin describes refuse fuel 
burning equipment, including a pneumatic 
refuse fuel distributor which spreads refuse 
fuels such as bark, wood chips, and bagasse 
uniformly over the grate surface. Discusses 
construction features of various compo- 
nents. Riley Stoker Corp 


242 Steam Atomizing Oil Burners 

Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
iuxiliary equipment for use with heavy oil 
or tar in boilers, stills, dryers and other 
furnaces where steam or compressed air 
is available for atomizing the oil. Includes 
information on furnace design and con- 
struction. National Airoil Burner Co., Ine 


COAL AND ASH HANDLING 
243 Shredders, Crushers — Bulletin 


257 describes and illustrates hammermills 
ind shredders, rolling ring and special 
crushers for reducing chemicals, minerals 
ceramics, and other materials including 
wood waste Discusses construction fe a- 
tures of the line and includes dimensions 
American Pulverizer Co 


244 Improved Crushers — Bulletin 
12-C, 16-pp, describes company’s line of 
crushers for reducing coal, coke, glass 
cullet, gypsum, lime, metal turning, sugar, 
sulphur and similar lump materials. Cov- 
ers Knittel ring type crushers, two-stage 
double-roll crushers, single-roll crushers, 
ind double-roll crushers. Photos, dimen- 
sional drawings and full specifications are 
included. Ste phe ns-Adamson Mfg Co, 


245 Jet Ignition Stoker — Informa- 
tion regarding company’s jet ignition 
stoker is presented in Bulletin G-S5. 
Rapid response to load change, ignition 
stability, efficient combustion, and a sim- 
ple hydraulic drive are features described 
Jet ignition stokers adapted to boilers in 
spec ific industri 8 are shown and a ty pical 
fuel chart with comments and ASTM rank 
18 also ine luded Babcock & VW ileox Co. 


246 Spreader Stoker — Advantages 
and features of company’s continuous ash 
discharge spreader stoker are detailed in 
this 24-pp bulletin. Illustrates and de- 
scribes operation details, and includes dia- 
grammatically illustrated specifications, 
schematic diagrams showing installations 
with various types of boilers, and photos 
of typical installations. Detroit Stoker Co 


ELECTRICAL EQUIPMENT 


247 Testing Instruments — Bulle- 
tin 19-58, 16 pp, features company’s elec- 


COMPLETE RANGE OF SIZES AND 
MODELS IN BOTH MEDIUM AND 
HIGH PRESSURE TYPES 


MORE COMPACT THAN EVER 





P.952-A—Steam Turbine and Electric Motor drive g 


flexibility in this compact Model P-ES2H size No. 25 


NATIONAL AIROIL 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and 
Heating Units are specially designed to 
prepare, for combustion, all grades of fuel 
oil including No. 6 or Bunker “C” Oil and 
residuums. They will draw fuel oil from above 
ground or underground tanks, preheat it to 
proper constant temperature and deliver it 
to Oil Burners at an even pressure, best suited 
for the burners. Our Fuel Oil Pumping and 
Heating Units are the result of years of ex 
perience. They come completely equipped 
ready for steam, exhaust, condensate, oil 
suction, oil return, and electrical connections 
All valves, regulators, efc., are readily ac- 
cessible. The piping arrangement is easily 
understood. These compact, space-saving 
units are available in a range of sizes and 
models in both Medium and High Pressure 
types. For complete details, write for our 
Bulletin 40—very interesting and informative. 


OIL BURNERS and GAS BURNERS for Indus 
trial power, process and heating purposes 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL BURNERS 

MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 

DUAL STAGE, Combining steam and Mechanica 
Atomization 

LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC OIL BURNERS, for small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OIL BURNERS 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 

CHEMICAL-PETROLEUM)DIVISION 


NATIONAL AIROIL 
BURNER CO., INC. 


MAIN OFFICE AND FACTORY 
1268 East Sedgley Avenue, 
Philadelphia 34, Pa. 
Southwestern Division: 

2512 South Boulevard, Houston 6, Texas 
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trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets, 
motor rotation tester, cable fault locating 
equipment, transformer turn ratio test 
sets, corona test equipment, frequency 
meters, tachometers, others. Includes pho- 
tos and descriptions of each type, including 
chief features, operating ranges, and ap- 
plications. James G. Biddle Co. 


248 Selecting Protective Devices 

The Protection Handbook 24 pp is based 
on the 1956 National Electrical Code, and 
interprets this code into easily read 


form 
It covers the selection of protective de- 
vices for electric circuits, motors ippli- 
t 


inces and apparatus, ind includes a 
showing the size to use when ordinary fuse, 
Fustron dual-element fuse or Fustat is in- 
stalled. All information is condensed. Fully 
illustrated, book gives wiring diagrams 
motor tables. Bussmann Mfg. Co 


249 Cable Troughs — This 


log offers a simple solution to \ 
of direction or 


elevation with a complete set of standard 


"ata 
design problem of change 


fittings, horizontal elbows, inside and out- 
side vertical elbows, ties, crosses, covers 
and many special fastening devices to save 
time and labor. Contains full instructions 
for inst illations, load charts accessory 
items, some typical installations and full 


list of distributors. The Globe Co 


REFRACTORIES, INSULATIONS 
250 Refractory Concrete — Basi 


information on recommended practice for 


mixing and placing refractory oncret¢ 
used in the metal, power, ceramik ind 
petroleum refining industry as a materia 
to withstar 
resented in this 16-pp manual 


d service temp to 2600 | 


more Is | 

Sections are devoted to special properties 
refractory concrete, aggregates, refr 

P atri ral 


we , 
insulating concrete ind uctu 


lesign. Universal Atlas Cement Co 





Postage-free cards for ordering 
catalogs are on page 141. You 
may also use the cards to order 
literature mentioned in the ads. 











252 Refractory Cement Heavy) 
duty brick bonding and patching mortar 
is described in this 8-pp illustrated color 
folder. Includes success stories concerning 
the product’s application in high tempera 
ture work and in the protection of equip 
ment against slag fly ash and gases. Re 


fractory and Insulation Corp 


253 Condensed Refractory Data 

Six-pp Bulletin 128A covers briefly this 
manufacturer's line of refractory products 
Covers fire brick, silica brick, acid- and 
ibrasion-resistant brick, cements and mor 
tars, pl astic fire brick, castables, coatings 
ind insulating fire brick. Data given, in- 
cluding softening points, uses, ete., is pre- 
sented in tabular form. Laclede-Christ, 


Works .H. K. Porter Co., Ine 
254 Pipe Insulation — This 40-pp 


catalog was designed as a reference guide 
to company’s pipe insulation, presenting a 
new way to specify proper thickness for 
pipe insulation, based on the “J” factor 
This spec ial index eliminates complicated 
computation formerly required to deter- 
mine economical thicknesses. The book 
ilso features detailed drawings that show 
how single-layer insulation is applied to 
various vertical and horizontal expansion 


WESTERN COOLING WATER TREATMENT 
and ALGAECIDE 
ANTI-FOAMS for BOILER WATER 
WESTO POTABLE WATER TREATMENT 
WESTERN SWEET WATER TREATMENT 
WESTO BRINE TREATMENT 
WESTERN FUEL OIL SLUDGE DISPERSANT 
WESTERN SOOT REMOVER 
WESTERN LIGHTNING SCALE REMOVERS 
WESTERN ALUMINA No. 45 COAGULANT 


ONE 


SOLVE your | 
PROBLEMS of 


WATER 
STEAM 
and FUEL 
TREATMENT 


Economically! Dependably! 
with 


WESTERN CHEMICAL 


To preserve your equipment and to keep 
it operating continuously, efficiently, 
and economically, is the purpose and 
end result of the use of specialized 
Western formulas and the individual 
technical service that goes with them. 


Whether your problem is scale or pitting 
in your boilers—corrosion in your steam 
and condensate lines—scale, corrosion 
or algae growth in your cooling water 
system—sludge in your fuel oil supply— 
soot in combustion areas—or any other 
problem related to your use of water, 
steam or fuel—it can be solved by 
Western Chemical Company. That is 
our business and it has been for over 
65 years. 


From this one source you can get the 
benefit of long experience, combined 
with the most advanced technical 
methods, to save you the cost of re- 
pairs, replacements, and service in- 
terruptions. : 


RELY ON WESTERN. 


Source 


for Complete Technical Information 


In the 


series of Western Technical Bulletins you will 


find the story behind your particular problem — its 
causes and prevention. Without obligation, take 
advantage of this opportunity which can lead to defi- 
nite savings in both costs and headaches. Write 


today 


for complete information. 


Send TODAY for FREE Literature 
WESTERN CHEMICAL CO., 717 Washington St., Kansas City 5, Mo. 


| am particularly interested in the chemical treatment of: 


Please send me complete information 


NAME 
FIRM 
ADDRESS 
city 


a a \cgleaail eattand titehdael 


ZONE STATE 
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joints as well as to pipe bends, flanges, 
valves and fittings. Charts and tables list 
phy sical and thermal characteristics. Union 
Asbestos & Rubber Co 


255 Insulations, Refractories — 
Chis 20-pp catalog features thermal insula- 
fractories for general industrial 
applic ations. Organized for quick refer- 
ence, catalog provides information on com- 
position, physical and thermal properties 
and sizes of the various products. Lists 
‘hief advantages, covers materials for effi- 
cient control of temperatures from —400 F 
to 3000 F. Johns-Manville 


tions and re 


‘ 


VALVES, TRAPS AND PIPING 


257 Boiler Blow Off Valves — Bul- 
letin E-125, 24 pp, describes and illustrates 
the design and construction of company’s 
quick-operating valves, angle valves, \ 
valves and apie units specifically de- 
signed for b« Includes 
dimensions 


258 Water Hammer Control — 
Cause, effect and control of water hammer 
in piping systems is the subject of 8-pp 
Bulletin WH 851. Photos, drawings and 
curves supplement text, and test data is 
presented to show efficiency of company’s 
silent check valves in water hammer con- 
trol. Some typical installations are illus- 
trated. The Will Co., Ine. 


liams Gauge 
259 


italog 


ot bronze 


jiler blow-off service. 
Everlasting Valve Co 


This 24-pp 
line 


Composite Valves — 
Form 186, features company’s 

iron, steel and corrosion resist- 
int valves. In addition 


features, it 


to descriptions of 


component contains photos, 


cutaway views and comple 


The W m Po vell Co 


te sp eciheations 


for 


dependable 


service... 


American Sample Crusher 


Write for Literature 
On eee Crushers 
large capaci 
AMERICAN ac SERIES CRUSHER 
medium capacity 
AMERICAN WC SERIES CRUSHER 


sample crushing 


AMERICAN LABORATORY CRUSHER 


ORIGINATORS AND MANUFACTURERS 


1246 MACKLIND AVE. 


260 Choosing the Right Valve — 
Presenting valve selection as a matter of 
matching the valve’s service character- 
istics with service requirements of the job, 
this practical 20-pp booklet explains and 
illustrates basic design features of gate, 
globe and check valves. It tells, in non- 
technical language, how each of these valve 
types works, and where it is suited for use. 
Disc, stem connection, bonnet and bonnet- 
joint characteristics are discussed and 
illustrated. Crane Co. 


261 industrial Valves — Bulletin 
507V illustrates and describes company’s 
line of industrial valves for control of air, 
gas, liquids and solids. Features photos 
and descriptive detail on a variety of 
valves, lncieding butterfly valves, wafer 
butterfly valves, treaded butterfly valves, 
slide valves, check valves, proportioning 
valves and others. W. S. Rockwell Co. 
262 industrial Valves — Condensed 
Catalog 105, 28 pp, contains data on 
valves for a wide variety of applications. 
Includes dimensions and illustrations de- 
scribing non-return (stop-check) valves, 
globe and angle stop valves, pressure seal 
design, angle univalves aa small size 
globe valves designed for chain or exten- 
sion operation in vertical lines. Also in- 
cluded is company’s Mudwonder valve for 
abrasive fluids. Edward Valves, Inc. 
263 Butterfly Valve Manual — 
Forty-pp Catalog B-2 is designed to help 
power engineers select valve types, under- 
stand their characteristics, and determine 
space requirements. It ine ludes such useful 
data as: pressure drop and flow tables, 
conversion tables, theory and application, 
recommended materials, and describes 
rubber seat butterfly valves from 4 in. 


American AC Series 


rely on coal crushers 
backed by American's 
50 years of experience 


American WC Series 


PULVERIZER COMPANY 


OF RING CRUSHERS AND PULVERIZERS 
SAINT LOUIS 10, MO. 
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diam up, for handling liquids and gases. 
Photos, drawings and diagrams amplify 
the text. The Henry Pratt Co 


264 valve Digest — Form 197K is a 
valve catalog digest — the latest 
coverage of the OIC bronze, iron, cast 
steel, Reoed steel, and lubricated he 
valve lines in a condensed form. Valves 
are classified by type and pressure class, 
and illustrated; this edition also includes 
face to face dimensions for each size and 
type of valve listed. The Ohio Injector Co. 


265 Impulse Steam Trap — Bulle- 
tin T-1742, 8 pp, describes a line of impulse 
steam traps designed for a variety of trap- 
ping requirements. Contains information 
on operation, materials and capacities and 
includes dimensional and _ specification 
data, as well as photos of typical installa- 
tions. Yarnall-Waring Co. 


266 Trap Service Guide — To pro- 
mote better trapping practice, pocket-size 
32-pp Bulletin 7511 offers practical tips on 
installation, testing, and maintenance 
Chapters are devoted to inspection and 
repair, trouble shooting, parts identifica- 
tion. Capacity charts are provided, also 
tables showing interchangeability of com- 
pany’s trap parts. Other sections deal with 
strainers, check valves, automatic trap 
drains. Armstrong Machine Works. 
268 insulated Piping — Bulletin 
57-1, 24 pp, on prefabricated insulated 
iping systems, shows typical uses for 
Si-cse pine waltatel underground or over- 
head pipe systems. Also describes Utilidor 
conduits for protection of underground 
utility services. Sample specifications are 
given, along with conduit sizing charts. 
Ric-wiL, Inc. 


269 Materials for Main Steam 
Piping — Entitled ‘“The Plastic Ductility 
of Austenitic Piping Containing Welded 
Joints At 1200 F,” this 16-pp bulletin 
deals with an investigation into the prob- 
lem of selection of materials for main 
steam piping. Gives stress rupture charac- 
teristics of type 316 and 347 stainless stee] 
piping adjacent to welded joints. Pitts- 
burgh Piping and Equipment Co. 


271 Flexible Hose, Bellows — Six- 
teen-pp Catalog 156 describes applications 
and use of flexible metal hose and bellows. 
Engineering specifications and sizes, pres- 
sure ratings, materials and fitting attach- 
ments are included. Detailed dr: swings 
and pictures facilitate specification of in- 
dividual applications. Charts of the vari- 
ous metal-formed bellows and hose are 
provided. F le -xONIC sC orp. 


INSTRUMENTS, CONTROLS 


272 Meters and Controls — Ove: 
100 measuring, transmitting, receiving, 
recording and indicating instruments and 
control components, including those intro- 
duced within the last year, are described 
in the 8-pp 1957 edition of company’s Bul- 
letin G15-1. Applications, ranges, and 
detailed literature references are given for 
each product. Bailey Meter Co. 


273 Instruments, Controls — Con- 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer’s line of 
instruments. Fully illustrated, covers draft 
and pressure instruments, flow meters, 
liquid levels and pressure gages, COz me- 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer 
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They're Space Savers | meet Your JOB REQUIREMENTS 


"RIGHT ON THE NOSE” 
Embcun M I N j F | E D | with the NEW! 


DIAFRAM ACTUATED | | 
STRAIGHT LINE GAGES | AURORA’ 
pressure, differential TYPE BJ General Purpose 


— ee END «= MGR SGU dha) 


@ Unitized mechanism slips out front of case 


@ Internally illuminated | SUCTION CENTRIFUGAL 
* —_ —_ ranges 6 to 8 —other ranges | PUMPS 


Getting acquainted with Aurora's General Purpose 
@ Same foolproof mechanism as the larger - Pumps is like finding buried treasure. This new line 

standard Ellison Draft Gages —m with LOW NPSH characteristics is 
heavily value-packed with quality 
features that assure brilliant, many 
year performance. 











SAD RS oe ek ae” 


@ Non-parallax pointers 


@ Long service life diafram 


Also MINIFIED (RECEIVER TYPE) Gages for 


Use With Pneumatic Transmitter 


IDEAL for THESE DUTIES 
Send for Bulletin 215 AIR CONDITIONING 
REFRIGERATION 


ELLISON DRAFT GAGE CO. HoT WATER 


550 WEST MONROE STREET SINCE 1896 CHICAGO 6, ILL. CHEMICAL* 
THE ELLISON LINE ALSO INCLUDES GENERAL popes 


1 Diafram — Inclined Draft Gages — Portable Inclined *MAY BE FURNISHED IN SPECIAL 
Vertical Tube Gages — Oil Heavy Liquid and Mer TYPE BJF ALLOYS TO MEET SPECIFIC “COhommIoNs 
ti-Tube-Saturator G U Gages, Stationary fand | FLANGE MOUNTED 

Soom, and,:Inclined Tub Types Piet Sunes | 


Calorime Por Gas inaloan rs-Orsat Ty; 


ine more vores ute 583 on Post Card A FEW OF 
MANY VALUE FEATURES 


SEALS or GLANDS — Available in either as 
OU DUIN COG! | |... 
SPEEDS — 3,500, 1,750 (60 cycle) and 2,880, 
1,440 (50 cycle) speeds. 
CURRENT—AC or DC—AIll voltages and 
phases. 
MOTORS — !/{, to 7!/2 H.P. drip-proof, splash- 
proof, totally enclosed, explosion-proof and 
chemical. Quiet, efficient NEMA standard. TYPE BJV 
COMPACT — QUIET — ECONOMICAL, BASE MOUNTED 


Write for BULLETIN 119 for complete 

description of AURORA Quality con- 

struction and design details. P U M P Ss 
by rbanora 

Ma : for EVERY NEED 

| in INDUSTRY 


i] ” b i] ffi + | poten 
will increase Doiier erriciency: WATER SUPPLY 
CONDENSATE 
By adding OXI Crystals you get more heat and steam with ‘ BOILER FEED 
less fuel, minimize smoke, insure full boiler output at all PROCESSING 
times, completely oxidize all combustible deposits from BOOSTER 
firedoor to the top of the stack all this with very little TRANSFER 
labor involved CONSULT with US ETCc., ETC. 
OXI Crystals will also get rid of slag, firescale, encrusted ee ae ot sar a ae oxenanies 
carbon and soot in your boiler fast! Only the RIGHT Pump does the job poral 
RIGHT. P ! CATALOG "M 




















We are so confident that OXI will satisfy you we offer 


be Senet: Sth EE Se Your Inquiries Will Receive Prompt Attention 


a Ake ask about KOR, the perfect DISTRIBUTORS IN PRINCIPAL CITIES 


this amazing product iat mais... aon 
Write today for full SURFBLOW, the flooting boiler 


informatior woter skimmer. 
pesca pa AURORA PUMP ovivision 
THE NEW YORK AIR BRAKE COMPANY 
CORPORATION | | ipbtansoan sy. © AURORA ~ ILLINOIS 
84 — Box 485 EXPORT DEPAPTMENT — Aurora, Illinois — Cable Address “‘NYABINT"’ 
GARY, INDIANA 





























For more data circle 584 on Post Card For more data circle 585 on Post Card 





ences to det tiled literature on each type oO 
equipment. Republic Flow Meters Co 


274 Easy Reading Gage An all- 
hvydrostati reading gage for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im 
proved visibility, other advantages offered 
by this gage, and ¢ xplains operation The 
Reliance Gauge Column Co. 


275 
300-B, 112 pp, features 
gauges, Maxisafe, pneumatic 
recording, quality, drawn casem chemical 
ipplication gages. Also pre- 
gage testers, pneumatic trans- 
mitters, gages for nuclear energy. Engi- 
neering data ind charts ire provided 
Instruments shown cover dial sizes from 2 
through 24 in pressures from 30 
vacuum or a lew ounces up to 100.000 psi 
Manning, Maxwell & Moore, In 


276 For Feedwater Analysis 
letin L48BP contains a technical discussior 
of manufacturer’s analyzers for determi- 
nation of dissolved oxvgen and hydrogen 
Discusses both O and H units 
vecuracy. Cam- 


remote 


Guide to Gages — Catalog 
Ashcroft Dura- 
recelver, 


and special 
sented are 


- Bul- 


in feedwater 
functior 
Instrument Co 


is to ranges 


bridge ‘ Ine 


277 Steam Calorimeter — This bu 
letin discusses an improved U-path calo- 
i throttling 


tlorimeter in 


rimeter combining separating 
ind re-ey sporating 
chamber. I-xplains construction and opera- 


Ellison Draft_Gage Co., In 


b single 
tion of unit 


278 Pressure Regulators — 
1011, on flow 
data with photos on three principal types 
of main valves and pilots. Also illustrated 
by line drawings are three suggested ap- 


Form 
reguiators provide s selection 


plications of regulators. A steam capacity 
table for the selection of main valve size is 
also shown. Spence Engineering Co., Inc 


279 Tube Expansion Control — 
Bulletin 64 deseribes a tube expansion 
which automatically controls ex- 
by accurate measurement of 
Advantages are detailed and speci- 
Airetool Mfg. Co 


control 
pansion 
torque 

fication data furnished 


280 
710B 

cooling 
solvent 
small engines, condensers, others 
hook-up sketches. Sarco Co., Inc 


Cooling Controls — Bulletin 
company’s self-powered 
controls for stills, 
degre isers oil coolers 
Includes 


describes 
compressors, 


coolers, 


OTHER EQUIPMENT 
281 > Product Guide — Manufactur- 


ing facilities for company’s line of steam 
turbines, turbine generators, ship propul- 
sion units, feed pumps, centrifugal com- 
pressors, blowers, centrifugal pumps, re- 
duction gear, and other products are 
described in this profusely illustrated 
50-pp catalog. Photos show manufacturing 
procedure. De Laval Steam Turbine Co 


283 Sheet and Plate Fabrication — 
Illustrated in 40-pp Bulletin F-3 are prod- 
ucts of this manufacturer, and equipment 
used to produce spec ial sheet steel and 
illoy parts Shows control panels switch 
gear housings, ( ubi le 8 and othe ré¢ lectric al 
boiler air ducts, smoke breech- 
The Kirk & Blum Mfg. Co 


enclosures, 
ings, tanks 


284 
Twe lve-pp 
Cvyclo-trell 
which 


Centrifugal Dust Collector - 
Bulletin 100 introduces the 
multiple tube dust collector 
operates on centrifugal collection 


principles and in orporates new teatures 
to boost collection efficiency and gas 
handling capacity. An illustrated explana- 
tion of operation and construction of this 
collector Is accompanied by collection effi- 
crency ind capacity nomographs Tables 
give design data for six sizes, from three to 
20 tubes tesearch-( ottrell In 


285 Electric Heating Units — Cata- 
log 50, 50 pp, contains complete engineer- 
ing data on electrical heating units and 
equipment, including strip elements, fin- 
strip elements, tabular elements, cartridge 
elements, ring elements, immersion heat- 
ers, circulation heaters, radiant heaters, 
forced air duct heaters, unit heaters, hot 
plates and others. Includes photos, dimen- 
sional drawings, prices, standard rating 
tables, and specifications Edwin L. Wie- 
gand Co. 


286 Ejector Data — This 12-pp bul- 
letin presents company’s steam jet air 
ejectors designed for efficient, low cost air 
removal from condensers. Illustrates basic 
ejector assembly, and discusses principle 
of operation. Single- and multi-stage units 
are shown. Also described are steam jets 
for special services and air ejector acces- 
engineering, data pertinent to 
ejector application in power plants, process 
plants and evaporators included. Con- 
denser Service and Engineering Co., Inc 


287 Engineering For Atomic Power 

How $400 million in coin silver weighing 
14.000 tons were borrowed from the | Ss 
Treasurer for use as electrical conductors, 
it the atomic energy plant in Oak Ridge, 
during the war when 
is told in this 36-pp illustrated booklet 
Describes the firm's role in the develop 
itomi ind outlines its 


sories 


copper Was scarce, 


energy 


ment ol 


STRAINER TROUBL 


Better buy Armstrongs— 
they’re trouble-free 


Sizes from 2” to 3” 


STAINLESS SCREEN IS 
STANDARD—no main 
tenance problem here 
Choice of 
or perforated 


GASKET CAN'T BLOW 
OUT—Stainiess-osbes 
tos gasket is locked 
in. You get a positive, 
leak-proof seal 


NO “FREEZING IN" 
—Straight bushing 
threads prevent it 
Bushing and screen core 
slwoys easy fo remove 


wire mesh 








Semi-Stee! for pressures to 250 psi 
Carbon Moly Steel for up to 900°F, 900 psi 


boiling 
steam, 
prevent 
unsuspected and costly corrosion The Cam- 
and record dissolved oxygen 
steam is measure of the 
Cambridge Instruments 
He either separately 


dissolved in 
entrained in 
necessary to 


Continuous records of the oxvgen 
feed water and of the hydrogen 
point to the corrective measures 


For details, get Bulletin 602. Ask your Ww 
local Armstrong Representative for oa 
copy, or write today to: 


otherwise 
bridge Analyzers measure 
directly. The hydrogen in the 
free by dissociation 
recording Oz and 


oxygen set 
ire available for 


ARMSTRONG MACHINE WORKS 
8106 Maple St., Three Rivers, Michigan 


or simultaneously. 
Send for Bulletin 148-BP 
CAMBRIDGE INSTRUMENT CO., INC. 


3552 Grand Central Terminal, New York 17 


PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS SATISFACTION GUARANTEED 
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“Every effort we put into the 


SAVINGS BOND PROGRAM 


will be richly rewarded...” 


a statement by Julian B. Baird, Under Secretary of the Treasury 


“America’s great productivity has been made possible 
by the willingness of Americans to save a part of their 
incomes for investment in productive enterprises. The 
Payroll Savings Plan of the Savings Bond Program im- 
plants and helps to sustain the habit of regular savings, 
and this benefits our whole economy as well as each 
individual saver. 

“We need savings as a continued affirmation of our 


way of life. The right to build up personal savings and 
to choose individually our savings objectives is one of 
our cherished freedoms. 

“I am convinced that every bit of effort we put into 
Savings Bond promotion as part of a broad thrift plan 
will be richly rewarded in the contribution we shall be 
making to the strength and security of our country in 


this critical period.” 


THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, 
THE ADVERTISING COUNCIL AND THE DONOR BELOW 
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CONSULT US 
FOR: 


CHIMNEYS 


FURNACE 
WORK 


BOILER 
SETTINGS 


AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New York 3, N. Y 

BRANCHES: CHICAGO 
BOSTON . PHILADELPHIA os 
DETROIT e RICHMOND VA «© CINCINYATI 


CLEVELAND 
OHIO 
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DEOXY-SOL 


SOLUTION OF HYDRAZINE 





¢ Oxygen- 
e Scavenger 


e for 
¢ Boiler Water 


e Treatment 


AIRMOUNT 


CHEMICAL CO., INC, 
136 Liberty St., New York 6,N.Y. 
Midwestern Representative: 

4. H. DeLamer & Son, inc. 
4529 No. Kedzie Avenue 
Chicago 25, Ill. 


Ask for pamphlet BW-7 
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activities in peacetime applications. Stone 


& Webster Engineering Corp 
288 Steam Turbines — The advan- 


tages of company’s solid wheel turbines, 
axial flow turbines, single stage and multi- 
stage, are outlined in illustrated Bulletin 
S-140. Describes various models in their 
line and includes application photos. The 
Terry Steam Turbine Co 


291 Equipment For Process 
dustries — bight-pp Bulletin G-3 
scribes company’s line of equipment for 
the industries, including a 
veying system for bulk materials, the Air- 
vevor a pneumatic conveying system, 

the Airsiide for transporting fine, dry 
materials without use of moving parts, 
is well as compressors and pumps, coolers 
and preheaters. Photos, cutaway drawings, 
details are included. 


In- 
de- 


process con- 


and 
Fuller Co 


292 Low-Pressure 
— Guide specifications for typical 
pressure commercial heating plants are pre- 
sented in this 53-pp publication. Scope of 
guide specifications and m- 
mendations are detailed, and an index to 
specifications is given. Tabulated data are 
included along with drawings of typical 
boiler room, over fire air system, and elec- 
tric boiler controls & stacks. Bituminous 
Coal Institute 


293 Products and Services — Bul- 
letin @SP01, 24 pp, describes products 
and servites of this company and its vari- 
Among products described 
components 
devices, 


perlormance 


Heating Plant 
low- 


basis ol rec 


ous divisions 
ire ring balance instruments, 
for control electronic 
force measuring devices, water and steam 
treatment and testing equipment, chemi- 
cal feeding equipment, chemical products 
water and steam conditioning, 
reagents, and a variety of products for 
water-conditioning, food processing, paper 
processing, metal cleaning, others. Hagan 
Chemicals & Controls, Inc 


294 Brine-Making Manual — De- 
tails on modern brine-making methods and 
equipment are presented in 12-pp Manual 
135. Three types of brine-makers are de- 
scribed, as well as a wet salt storage system, 


ind cutaway views and diagrams are 
included 5 


Morton Salt Co 
295 Preheating Combustion Air— 
This well-illustrated 36-pp booklet explains 
fuel savings and increased performance 
made possible by using waste heat in flue 
gases to preheat incoming combustion air. 
Also covers increased boiler output, ability 
to use lower grade fuels, other advantages 
afforded. Booklet regenerative 
with recuperative preheaters; explains op- 
erating principle and structural details of 
the Ljungstrom air preheater. Applications 
for other than power boilers are also cov- 
ered. Air Preheater Corp 


296 Turbine Speed Control — 
Thirty-pp wire-bound Bulletin H-21 is 
titled ‘Fundamentals of Turbine Speed 
Control.” It is an elaborately illustrated, 
educational booklet intended to clarify 
operation of common types of automatic 
speed control for steam turbines. An intro- 
ductorv section covers general fundamen- 
tals of automatic control systems, and in- 
cludes a key to control terminology. Sim- 
plified diagrams show operating principles 
of actual control systems. Elliott Co. 


297 Power Plant Equipment — 
Bulletin 1022-B, 12 pp, describes various 
types of power plant equipment, including 
boiler feed water con- 


systems, 


tor boile I 


contrasts 


combustion control 


V¥LA LC 


trol, pressure reducing, desuperheating 
and soot blowing. Photos and drawings 
illustrating equipment are included. Copes- 
Vulcan Div., Blaw-Knox Co 


298 insulated Stack — This illus- 
trated folder on company 's pre-cast insu- 
lated stack contains complete product in- 
formation, including advantages and de- 
scription, specifications, suggested installa- 
tion methods. Van-Packer Corp 


299 Metal Laminates — Types of 
metal laminates, metals which can be 
laminated, and use in heat exchangers, 
electronics and other applications are de- 
tailed in this illustrated 8-pp bulletin. Ad- 
vantages and properties are described, and 
size data given. Bridgeport Brass Co. 
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FOR SALE AT REASONABLE PRICE 


Six Detroit Roto Spreaders, Fronts 
Dumping Grates. Now installed on 
B&W Type F. |} 16-28 Boilers. Excellent 
condition. Now in operation. Will be removed 
this summer and replaced with continuous 
cleaning type 72 POWER 


stokers. Box 725 
ENGINEERING, 308 E. James St.. Barrington 
Illinois 








MECHANICAL ENGINEERS 
STEAM-ELECTRIC POWER PLANTS 


Established engineering-construction 
New 


experienc ed in 


firm with offices in Chicago and 
York 
directing 
Must be graduate 
general 


writing 


needs engineers 


mechanical design groups. 
Experienced in heat 
design calculation, 


balances, 
overall engi- 


Age 


specification 
neering and drafting coordination 
28-40. Position in Chicago office. Sub- 
mit resume to Box 1724. Power Enat- 
NEERING, 308 E. James St., Barrington, 


Illinois 








Excellent graduate 


engineer in 


opportunity for 
and mainte- 


and steam 


operations 
nance of industrial power 
department supplying chemical plant. 
Will start as operating assistant. Op- 


and maintenance of utility 


distribution systems included. 


eration 


Previous experience, 3—5 years desired 


Submit resume to 


INpUSTRIAL RELATIONS DEPARTMENT 


NATIONAL DISTILLERS 
AND CHEMICAL CORP. 


99 PARK AVENUE, NEW YORK 16, N.Y. 











PROFESSIONAL SERVICE 





J. E. SIRRINE COMPANY 
Engineers 
Design and Supervision of Steam and Hydro 
electric Power Plants, Industrial Plants, Me- 
chanical and Operating 
Surveys, Appraisals @ Plans 
© Reports 


Greenville, South Carolina 
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Troubles at the Ice Plant... 


and how they were solved 
By C. T. BAKER 


LEAK DEVELOPED in the evaporator coils of a 30- 
ton ice-making tank. The tank contained a total of 360 
300-lb cans. The leak developed during the night but was 
not discovered until the following morning. By that time 
the brine solution was badly contaminated with ammonia. 

While the leak was being repaired, a sample of the brine 
was sent to a firm of chemists in a near-by city for analysis 
and for recommendations as to the amount of muriatic 
acid that would be required to neutralize the brine. 

Chemists advised as to the net amount of brine in 
the tank after allowances had been made for the dis- 
placement of the cans, the coils and headers. 

After receiving the report of the chemists, the manager 
secured a carboy of muriatic acid and instructed the ice 
puller to remove one of the cans and dump the contents 
into the brine. This he did, under supervision of the 
manager. The net result of this action was to produce 
a high of concentration of acid in the brine, which later 
resulted in the loss of the galvanizing on the exterior 
surfaces of the cans, which greatly reduced their life 
expectancy. Before the close of the summer, several cans 
leaked so badly that they had to be replaced. 

Had the acid been introduced at either of the two 
brine propellers in small quantities it would have been 
thoroughly mixed with the brine and prevented the high 
concentration of acid in certain areas of the tank. 

Adding acid to brine to reduce alkalinity should not 
be a “shock” treatment but a gradual one where small 
quantities are added and the brine tested with litmus 
paper or other appropriate tests to determine the pH of 
the brine. Tests should be made at the same time to 
determine the degree of acidity or alkalinity. 

In many situations it is far better to dump the brine, 
wash out the tank and make new brine. The plan followed 
in the case described above proved most costly. 


Case of the Damaged New Cans 

New ice-freezing tank was installed to replace an old 
one that had become obsolete, in addition to being in 
bad physical condition. Furnished with the new tank was 
a complete set of 300-lb capacity ice cans. 

Calcium chloride brine was used. Since there was need 
to get the tank into service in a hurry, the solid calcium 
was broken into small lumps and dissolved in a large 
mixing box that rested on the tank framework. The tank 
had been filled to a little under the half-way mark with 
fresh water which was circulated over the broken calcium 
by two circulating pumps. 

By the time the work was finished, the temperature 
of the brine was about 98 F. 

In the haste to get into production, all cans were filled 
and placed in the tank of hot brine. The compressor was 
then started and continued to operate until all cans 
were frozen and ready for harvesting. With the beginning 
of ice-pulling operations, the compressor was placed in 
service and operated through the summer, holding the 
brine temperature at from 14 to 15 F. 

Soon after the plant was placed in regular operation, 
it was noticed that the galvanizing on the cans was being 
destroyed. This was evidenced by the appearance of rust 
on the cans. The plant owners at first contended that 
the galvanizing was defective. This claim, however, was 
not supported by the facts, as developed by an impartial 
investigation, which absolved the manufacturer. 

To prevent trouble from hot or warm brine, it is reeom- 
mended that the brine be cooled to at least 40 F before 
placing the cans in the tank; also, when mixing brine, 
sodium dichromate should be added to the calcium or to 
the salt, as the case may be. Amount of corrosion inhib- 
itor added to the mix should be as recommended by 
the American Society of Refrigeration Engineers. 


April, 1958 


“Why Not Play Safe And 
Buy Your STACK As 
You Buy Your Car?” 


“Joe, you wouldn't buy the engine of your car from one 
manufacturer, the wheels from another and the body from still 
another, would you? Neither would |. And when I design for 
induced draft, | specify a P-D Stack because the 1.D. Fan, 
though it is important, isn’t the whole story. The combined 
breeching, stack and fan, built as ONE apparatus, gives me 
unit responsibility, compact design, simplified engineering, 
and positive performance, with a lot less purchasing details. 


“Another thing, I'd rather buy my Dust Collector from the 
same manufacturer that made my Stack and Fan. For this is 
all part of the same system for handling *the gas after it 
leaves my boiler unit. 

“There’s nothing like putting all the responsibility on 
ONE manufacturer's shoulders if you can, for then you'll come 
out on the long end nine times out of ten. Buying such equip- 
ment piece-meal is antiquated and costly.” 

You can Save a lot of time, trouble and money by purchas- 
ing your Stack and Dust Collector from Prat-Daniel. 

Write for data. 


Project Engineers 


THE THERMIX CORPORATION 
P. O. Box 1189-2, GREENWICH, CONN. 
(Offices in 38 Principal Cities) 
Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Que. 


Designers and Manufacturers 


PRAT-DANIEL 
CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, 


Air Preheaters, Induced Draft Fans. Fan Stacks 
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Selecting alloys for 


Tube sheets and baffles are available 
from The American Brass Company in 
a wide variety of shapes, sizes and alloys 
to meet the problems of corrosion, pres- 
sure, and temperature encountered in 


condensers and heat exchangers 


Reaming a large condenser tube sheet of Nava! 
Brass-450 


Anaconda alloys are 


used for 


The following 
those most widely 
and baffle plates 
Leaded Muntz Metal-274 
strength, stiffness and elasticity. It 


tube sheets 


has good 
machines well and is the most commonly 
used tube-sheet metal Muntz 
Metal hot rolls easily and can be man- 
ufactured in very large sizes. Many of 
the other tube-sheet alloys are superior 
to Leaded Muntz Metal in corrosion 
resistance and are used in preference 
to it for that However, tube 
sheets are necessarily so thick that a 
long time elapses before they are affected 


Leaded 


reason 


CONDENSER AND 
HEAT EXCHANGER CLINIC 


Edited by Arthur W. Tracy, Metallurgical Engineer 
The American Brass Company, Waterbury, Conn. 


the extent what their 


strength or usefulness is impaired 


by corrosion to 


Naval Brass-450 is an alloy of the same 
general type as Leaded Muntz Metal 
but includes approximately 0.759% tin 
The tin content in- 


creases the alloy’s resistance to corrosion, 


in 1s composition 


and makes it preferable to Leaded Muntz 
Metal, especially at higher-than-normal 
working temperatures. Hot-working 
properties of Naval Brass are similar to 
those of Leaded Muntz Metal 


Arsenical Admiralty-439 is resistant to 
dezincification corrosion and can be used 
where its higher resistance to corrosion Is 
required, especially in process equipment 
Ambraloy-917 is available for use where 
strength and corrosion resistance superior 
to Naval Brass and Admiralty Metal are 
desired, as in oil-cooler tube sheets 


Cupro Nickel, 10%-755 and Cupro 
Nickel, 30%-702 are used extensively 
with similar composition in 


marine condensers and process heat 


tubes of 


exchangers 

Baffle and Support Plates for use in 
oil-refinery equipment are most ofien 
of Leaded Muntz Metal and Yellow 
Brass. For more severe applications, 
Admiralty, Naval Brass, Cupro Nickel, 
Copperand Everdur areoftenemployed 


Rolled Plates Superior. Anaconda sheets, 
plates, and circles are produced by the 
rolling process. They are commercially 
flat, accurate in dimensions, and free 
from the surface imperfections and 


porosity often prevalent in cast plates 
Standard Sizes. The American Brass 


Company makes plates for condenser 


Nominal compositions of Anaconda condenser tube sheet and plate stock 





| | | 


| 
Copper | Zinc | Tin | Nickel 


} 





| 
| 


Alumi- | Man- 


Phos- | 
num lead | ganese 


phorus | Silicon lron | Arsenic 
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rolled tube sheets and baffles 


tube sheets of copper and a number of 
copper alloys in rectangular sizes up to 
156 inches in width and weights up to 
15,000 pounds for any shape that can 
be cut from such sheet. The maximum 
standard limits for circles are 160 inches 


Rolled circles of Ambraloy-917, 2” thick, for 
water-to-water heat exchanger tube sheets 
requiring superior strength and corrosion re 
sistance. Such circles can be furnished up to 5” 
thick, offer savings in material cost over com 
parable circles produced by the forging process. 


in diameter and 11,000 pounds in weight. 
Half circles can be produced up to 13,000 
pounds in weight 


Special jobs. When specifications call 
for extremely large plates or special 
alloys for special applications, The 
American Brass Company will gladly 
cooperate in the solution of such prob- 
lems. For further information on 
Anaconda Condenser Tubes or Tube 
Sheets write: The American Brass Com- 


pany, Waterbury 20, Conn. 5875 


ANACONDA 


Tubes and Plates for 
Condensers and Heat Exchangers 
Made by 
The American Brass Company 











Westmoreland Coal Company 
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Stonega Coke and Coal Company 


TONE — GENDRON 


Kentucky Sun Coal Company - 
Oid King Mining Company 
No. 1 & No. 2 
SUNFIRE OLD KING 
Brown Fuel Company 
HENSHAW 


PREMIUM ANTHRACITE 
Product of Jeddo-Highland Coal Company 
Hazle Brook 





ASHLO HARDBURLY 


Genco Anthracites & Bituminous Coals 


General Coal Company 


123 SOUTH BROAD STREET...... PHILADELPHIA 9, PA. 


Cable Address: GENCO 
4 Branches > 


CHARLOTTE, N. C. CINCINNATI 
IRWIN, PA, NEW YORK NORFOLK 


BUFFALO CLEVELAND 
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Keep boilers on the line with 


WILSON 


TUBE 
MAINTENANCE TOOLS 


[1] Air driven tube cleaners 
—_ 
_— ™ Fe 
La ae - ))))yy 
. sy a 


[2] Self-feeding tube expanders 


»* 


i 


pee¥ —_ 
Model E Expanders 
i —— 
= - 


' a 


le 


[4] 


Right angle 
bevel gear 
drive 





1 Heavy-duty air driven tube cleaners are designed 
to deliver maximum power at the most efficient cutter 
head speeds while negotiating sharp bends, the Model 
ECT Air Cleaners are excellent for cleaning curved 


boiler tubes from 2%” to 4%" O.D 


2 Wilson Model 38 tube expanders are self-feeding 


and parallel expanding. They are of the sit gle flare 
roll type. Available for tubes 1” O.D. to 442° O.D 
with various roll lengths for tube seats 44" and up 


3 Flaring type expander 1” O.D. to 442" O.D. tubes, 


~” 


Y”" to 2” tube seats 


3A_ Long reach type expander 1” O.D. to 4%" O.D 
tubes, 2%” to 5” tube seats 


4 This Wilson bevel gear drive is expressly manu- 
factured to meet continuous and heavy duty service 
conditions. The one piece all steel body is extremely 
rigid and not subject to distortion. The maintenance 
of perfect gear alignment is assured with consequent 
long service life 


Write today for your copies of 
Wilson Tube Cleaner catalog No 
77 and Wilson Tube Expander 
catalog No. 88. TW-882 


Representatives in principal cities 
THOMAS C. WILSON, INC. 
21-11 44th Ave., Long Island City 1, N.Y. 

Cable address: “‘Tubeclean”, New York 














THE WESTERN PRECIPITATION 


s\ | 


CONTROL 


Transistomatic’ 


BY FAR, 

the 
Industry’s 
Most 
Advanced 
Precipitator 
Contro/... 


NO TUBES: NO RELAYS! NO COUNTERS! 


AIA CHPIOS P “pe ON ye Grice! 


Compare ACCURACY! The ‘‘Transistomatic’’ does not 


equency alone—or spark intensity alone. 


In the electrostatic pt ion of dus 1d 
fly ash, no install 
without 
Precipitator effi ’ is th 
] ite. Compared 
control, automatic control not only 
more sensitive and more efficien it actually 
costs less because of the vital s: 
labor and operating costs 


i fhem 


But the important point to remember is this — 
Although many manufacturers of precipitation 
equipment offer units for precipitator automa 
tion, no other unit is equal to the ‘Transisto 

matic’’ Control for foolproof simplicity, rugged 

dependability or control accuracy! 


These are not idle claims. They can be easily 
verified by making your own comparison... 


A DESCRIPTIVE BOOKLET 


that gives further information 
will wladly be sent on request 


Write, wire or phone our nearest office 


base its ‘sensing’ action on spark f 
Instead, it continuously integrates BOTH frequency and intensity to establish 


an overall ‘power value’’ that provides a new standard of control accuracy! 


Compare DEPENDABILITY! The “Transistomatic’’ unit 


contains no parts of any kind requiring regular replacement. Moreover, 


the entire unit is completely sealed—moisture-proof and watertight. 


Compare GUARANTEES! The “Transistomatic” is so 


foolproof and trouble-free it carries a lifetime guarantee! 


BEFORE YOU BUY ANY avtomatic precipitator control, be sure ag a 
to get the complete “Transistomatic” story. A folder is available i= 
giving additional data. Or see your nearest Western Precipi- ° y 


tation representative for further details! 


WESTERN 


PRECIPITATION 


CORPORATION 
LOS ANGELES 54 - NEW YORK 17 - CHICAGO +» PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 


Precipitation Company of Canada Ltd., Dominion Square Bidg., Montreal 
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4 reasons why cost-conscious engineers 
specify TEXACO Ursa Oil Heavy Duty 


power in the U. §. has been lubricated with Texaco than 


Increasing the output of the individual engine is one way 
to hold the line on rising operating costs. And effective 
lubrication can play a major role in increasing diesel efh 
ciency. That’s why more engineers are specifying Texaco 
Ursa Oil Heavy Duty for optimum diesel operation. Here 
are the reasons: 

e Keeps engines clean. [exaco Ursa Oil Heavy Duty ts 
fully detergent and dispersive, resists oxidation 

e Keeps rings free for full compression and complete 
combustion. 

e Increases parts life. Bearings, pistons, liners all last 
longer with Texaco Ursa Oil Heavy Duty 

e Reduces cost of maintenance, minimizes fuel con- 
sumption. 

Carefully refined and fortified with effective additives, 
Texaco Ursa Oil Heavy Duty assures more power with 
less fuel over /onger periods between overhauls. That's 
why, for over twenty years, more stationary diesel horse- 


any other brand 

\ Texaco Lubrication Engineer will gladly give you 
full details on the lubrication needs of all diesel, gas and 
dual-fuel engines. Just call the nearest of the more than 
2,000 Texaco Distributing Plants in the 48 States, or 
write The Texas Company, 135 East 42nd Street, New 
Yoru 1/,.N. 7. 


IN ALL 
@ 48 STATES 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS INVENTORY, PRODUCTION 


DOWNTIME MAINTENANCE  ) 
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